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sloumenB ALL prosiems of RECONVERSION 


Utilities, manufacturers and maintenance 
contractors will find, within the broad 
WESTON line, instruments specifically 
suited to all problems of electrical recon- 
version . . . whether they involve quick 
repairs, rewiring for heavier loads, reloca- 
tion of equipment, new testing stands or 











laboratory installations, improved light- 
ing, as well as for all electrical and elec- 
tronic maintenance needs. Literature, or 
engineering cooperation on any instrument 
problem, is freely offered. Weston 
Electrical Instrument Corporation, 578 
Frelinghuysen Avenue, Newark 5, N. J. 








(MODEL 785) INDUSTRIAL CIRCUIT TESTER (MODEL 796) INSULATION TESTER... (MODEL 697) VOLT-OHM-MILLIAM- 
... the most versatile portable tester for a direct-reading self-contained resis- © METER 

laboratories, and plant maintenance, tance tester that eliminates hand . . . combines a selection of AC and 
where an ultra-sensitive instrument is re- cranking. Tests up to 200 megohms at DC voltage, direct current, and re- 
quired. Provides 27 AC and DC voltage. test potential of 350 to 500 volts de., sistance ranges in a pocket-size 
AC and DC current, and resistance ranges. current at terminals only a few micro- meter. Ideal for maintenance esting 


(de sensitivity 20,000 ohms per volt.) 


amperes. Ranges 0-20-200 megohms, and inspection needs. 


full scale . . . 0-.5-5 center scale. 




















{MODEL 633) AC CLAMP AMMETER 
. .. for quick, easy current measure- 
ments on insulated or non-insulated 
conductors. The clamping jaws are 
simply clamped around the con- 
ductor, and readings taken. Circuits 
are never disturbed. A real time 
saver in electrical maintenance. 






ALBANY * ATLANTA * BOSTON * BUFFALO * CHICAGO * CINCINNATI * CLEVELAND * DALLAS * DENVER * DETROIT * JACKSONVILLE * KNOXVILLE * LOS ANGELES * MERIDEN 
MINNEAPOLIS * NEWARK * NEW ORLEANS * NEW YORK * PHILADELPHIA * PHOENIX * PITTSBURGH * ROCHESTER * SAN FRANCISCO ° SEATTLE * ST. LOUIS * SYRACUSE 
in Canada, Northern Electric Co., itd., Powerlite Devices, Ltd. 


meter calibrated to measure 
light values in foot-candles, 
or by seeing tasks. Equipped 
with the WESTON VISCOR* 
filter, it measures all light 
values direct, without correc- 
tion factors. 


PANEL AND SWITCHBOARD IN- 
STRUMENTS .. . available for all 
AC and DC requirements, in all 
types, sizes and ranges. The com- 
plete line is fully described in the 
WESTON Panel Instrument bulletin. 
Send for your copy. 


(MODEL 703) SIGHT METER 


. direct-reading, pocket size 


: - 


(MODEL 430) AC AND DC TEST IN- 
STRUMENTS . . . combine depend- 
ability, ruggedness, compactness 
and scale readability. Equipped with 
hand calibrated, mirror scales. 
Available for AC and DC require- 
ments, and as DC and single-phase 
AC Wattmeters. 
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TVA SAVED SPACE, MATERIAL WITH 
OILOSTATIC CABLE INSTALLATION 





ft the Wilson Dam near Muscle Shoals, Ala., and the new Kentucky Dam near 
Paducah, TVA engineers encountered similar problems and solved them by 
the use of an Oilostatic System. At both these TVA dams, transformers are located 
at considerable distance from generators, and in both installations cable passes through 
congested sections containing vital station equipment. 


Along with the desire to save copper and eliminate lead sheaths, these considera- 
tions pointed to a continuous copper conductor of minimum 
cross section, a compact arrangement and a strong mechanical 
enclosure for the generator leads. This combination was found 
in Oilostatic in which oil-impregnated, paper-insulated cables 
are installed in steel pipes filled with oil at 200 p. s. i. 


At Wilson Dam, the installation consists of 2 three-phase cir- 
cuits up to 1670 feet in length, each phase consisting of a pair 
of 1,000,000 CM concentric strahd shielded paper-insulated 
cables, all 6 cables being enclosed in a 7” o. d. steel pipe. At 
Kentucky Dam, there are 5 three-phase ‘circuits up to 910 feet 
in length, each phase consisting of a pair of 1,500,000 CM com- 
pact segmental strand, shielded paper-insulated cables, all 6 
cables being enclosed in a 85%” o. d. steel pipe. 


Oilostatic Systems, using ruggedly-built and carefully engi- 
neered Okonite-Callender cables offer not only a simple, eco- 
nomical way of handling heavy loads at high voltages, but a 
method that is widely applicable. Oilostatic Systems are also 
suitable for underground electrical transmission in congested 
or restricted areas, for tie lines, for crossing swamps and rivers, 
for eliminating overhead construction near airports, in tunnels 
and on bridges. 





A Terminating structure of 13.8 
kv Ojilostatic Generator leads in 
transformer yard at Kentucky 
Dam, showing trifurcating termi- 
nal on pipe. 

Each pothead contains a pair of 
4,500,000 CM conductors, a space 
and material saving Oilostatic 
design feature for this application. 


> 


Write for literature which describes the Oilostatic Electric 
Transmission System in detail with illustrations and diagrams 
of its operation. The Okonite Company, Passaic, N. J. 





_ SECTION OF TVA‘s 
— QNOSTATIC SYSTEM 


ee ed 





4 January 5, 1946 @® ELECTRICAL WORLD 














os 


INCENTIVES FURNISH 
THE DRIVE 





/ JHE COMING YEAR, 1946, and the years to 
follow can bring unprecedented prosperity 
to the people of the United States if the in- 

centives to secure it are provided. 

We have the advantage of starting with an 
economy which has demonstrated a capacity for 
expansion unequallcd in any other country in the 
world. Our economy has demonstrated, also, one 
grave weakness—a recurring interruption of the 
upward trend of production and living standards 
by wasteful and paralyzing periods of recession. 
Recovery from each depression always has car- 
ried us to new heights of economic welfare, but 
the toll of the years of blight has been harmful 
to everyone. 

The job ahead of us is a dual one. We must 
maintain the vitality of an economy which, over 
the years, has yielded an enormous increase in 
the American standard of living, and we also 
must improve its stability. 


The Dynamics of American Production 


In the last prewar year, 1940, the population 
of the United States was 314 times as large as 
it was in 1870. But the national production, meas- 
ured in dollars of constant purchasing power, 
was 10 times as large at the end of the period, 
and industrial output had increased 20-fold. 

In the meantime, the average number of hours 
of factory workers had been reduced from about 
63 per week in 1870 to less than 40 in 1940, while 
average hourly earnings had more than trebled 
in dollars of constant purchasing power. Thus 
“real” weekly or annual wages in manufactur- 
ing had doubled over the 70-year period, even 
though the work-week was cut by 35 per cent. 
This was made possible chiefly by a tremendous 
increase in the quantity and quality of the me- 
chanical facilities which were provided in Ameri- 
can manufacturing industry. Manufacturing 
capital investment per worker was multiplied 
by 6 times over the period in question, But the 


return per dollar invested, while it has fluctuated 
widely between good years and bad, showed no 
general upward trend over that portion of the 
period for which measurement is practicable. — 


Incentives in American Manufacturing 


There has been, historically, a remarkably con- 
sistent pattern in the division of the realized in- 
come from the expanding manufacturing output 
of America. Reliable statistics are not available 
for as far back as 1870, but from 1899 through 
1939 the average share of wages and salaries has 
been 8214 per cent against 1714 per cent as the 
share to investors (including dividends, interest, 
rents, royalties, and non-corporate profits ). There 
have been, from year to year, relatively minor 
divergences from this pattern of distribution, but 
there is no discernible trend during the period 
away from the averages cited. 

It is suggested that the persistence of the aver- 
age 1714 per cent share of realized income from 
manufacturing that was maintained for the 40 
years preceding World War II may represent the 
proportion that is needed to produce the divi- 
dends, interest, rents, royalties, and non-corpo- 
rate return that will provide for the continuing 
investment upon which an expanding produc- 
tivity such as we have had in the past depends. 
At any rate, it would seem reckless to depart too 
radically from such an established pattern at a 
time when unprecedentedly large private capital 
investment is counted on to make up for the 
drastic curtailment of such investment during 
the war years, and to carry us to the new high 
levels of civilian production set as our postwar 
goals. 


The Distribution of Manufacturing Income 
in War 
At the beginning of the war, the Government 
adopted controls and a tax program designed to 
prevent wartime activity from resulting in un- 
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duly swollen private returns. Due primarily to 
huge volumes, the profits before taxes of manu- 
facturing industry were very high, but through- 
out the war its profits after taxes averaged returns 
no larger than they had been in good prewar 
years. Relative to volume, they were consider- 
ably lower than in prosperous years in the past. 
Again, there can be no complaint at results that 
generally were in accord with a national war- 
time policy. 

But it is fair to note that the wages of manu- 
facturing labor were allowed to increase sub- 
stantially during the war. Between January 1, 
1941 and April, 1945, average weekly earnings 
per worker increased by 77 per cent. This was, 
in considerable part, a result of increased work- 
ing hours and a shift from low- to high-paid in- 
dustries, but straight-time hourly earnings on the 
same jobs increased about 40 per cent against a 
cost-of-living rise of about 30 per cent. 

The net result was to alter drastically the 40- 
year relationship of the 1712-8214 per cent divi- 
sion of Realized Income from Manufacturing. The 
share of wages and salaries increased to over 90 
per cent, and the investment share shrunk to less 
than 10 per cent. 


Its Postwar Distribution 


This wartime shift in the proportion of dis- 
tributive shares has an important bearing upon 
current wage controveries. With union demands 
for wage increases ranging up to 30 per cent, and 
the economists of the Office of War Mobilization 
and Reconversion asserting that an average in- 
crease of 24 per cent is feasible without raising 
prices, it is pertinent to inquire how such 
increases would affect the prewar ratios that 
governed realized income distribution in manu- 
facturing. 

Forecasting is always hazardous, but if we 
assume (1) that in 1946 we shall reach the $160 
billion level. of national output which the Gov- 
ernment proponents of general wage increases 
expect, and (2) that there will be little increase 
in productivity because of the continuing process 
of reconversion, and (3) that the Government 
will succeed in carrying its announced purpose 





to maintain present price ceilings, it appears that 
a 24 per cent general wage increase would re- 
duce the share going to capital from 17% per 
cent to 11 per cent\even allowing for its increased 
return resulting from the repeal of the excess 
profits tax. The prewar ratios would be about 
maintained if wages remained at present levels. 


Conclusion 


Since the maintenance of these prewar ratios 
was accompanied by an unparalleled rise in the 
“real wage” of American workers, there is a 
powerful prima facie case for not tinkering with 
them. It should be noted, however, that some 
economists think that the size of the investment 
share of manufacturing income tends to provide 
more capital than can be absorbed by a mature 
economy, and thus contributes to those breaks 
in the expansion of the economy which, as stated 
at the outset, have been its principal blight. 

Regardless of what may ultimately prove to 
be the validity of this view, no one can respon- 
sibly contend that at this early but crucial stage 
in the reconversion process is the time to test it. 
Now, no one knows whether, or what dimension 
of, additional wage increases can be supported 
without forcing up prices or reducing profits to 
a point that will discourage vitally needed pri- 
vate capital investment. 

We want high and increasing wages in Ameri- 
can manufacturing. We need them to provide an 
active incentive to workers to support expand- 
ing productivity, as well as to continue the trend 
of rising living standards in America. Equally, 
we need a continuing profit incentive of suffi- 
cient attractiveness to call forth the new in- 
vestment upon which expanding productivity 
depends. 

We can never attain our dual objective if we 
push one of these aims so far and so fast that 
it defeats the other. 





President, McGraw-Hill Publishing Co., Inc 
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The First Year of Peace 


Aumost for the first time since the crash in 
1929 does a new year begin without the restrain- 
ing hand of war or depression to limit it. It is the 
year the world has looked forward to. We only 
hope that it is not disappointing. 

For some time there is bound to be an aftermath 
of war that will hinder progress, but long before 
the year is over much of this will have disap- 
peared. One by one the little log jams that are 
holding back production will be broken and then 
it won’t take long to get into full stride. Outside 
of labor and inflation, most of our worries are 
little more than irritations that will give way to 
patience. 

On the labor front, it would not be stretching 
the imagination to predict that 1946 may easily 
be the year of greatest progress and that out of 
these current disturbances may come policies and 
practices which, if lived up to, can be the start 
of a new prosperity in the world’s last stronghold 
of free enterprise. If, in return for an improved 
wage, labor is willing to give improved produc- 
tivity, then we need not fear inflation. 

To the electrical industry this all offers great 
opportunity. Great as was the demand for elec- 
trical products and energy during the war, the 
demands of peace will be greater. Judging by 
today’s conditions, it would not be surprising to 
find the year ending with new peaks in the pro- 
duction of power and power equipment. 

Expansion, therefore, can be looked for in 
both the power and manufacturing branches of the 
electrical industry. In fact, if materials and man- 
power can be had as needed, there is every reason 
to believe that the power branch will expand as 
much if not more than it has in any other year. Nor 
is this just a flash in the pan, as was experienced 


in 1930, for several companies have announced a 
program of expansion to be carried out over a 
term of years. 

The acquisition of new manufacturing plant 
without abandoning any of the old gives promise 
of equipment and appliance production beyond 
anything in the past, while manufacturers new 
to the field will further increase the volume. 

Before the year closes a new shortage may 
develop which can easily .become the industry’s 
No. 1 bottleneck—trained sales personnel, Re- 
gardless of the apparently insatiable demand to- 
day for all kinds of electrical products, the buyer 
will be back in the saddle before long and goods 
will have to be sold. 

Many new products are known to be ready for 
the market but there is a noticeable tendency to 
keep them out of production until there is more 
assurance that deliveries will not be held up. 
By the close of the year, however, a very marked 
increase in new offerings should be apparent. 

Everything points, therefore, to the first year 
of peace not only as one full to overflowing for the 
electrical industry, but as one of opportunity for 
those seeking a career. Perhaps engineering 
schools will sense this and not let the glamor of 
high frequency rob their students of their birth- 
right in 60 cycle. 

Perhaps it is not right to speak only of the ad- 
vantages the year has to offer without reciting the 
probable unfavorable aspects, but today, with all 
its confusion, we are more in need of vision. Of 
course, there will be problems, some of them 
major, with which the industry will have to 
wrestle. None of them, however, should dim the 
prospect of the great things the first few years of 
peace have in store for this industry. 





Today's Network Calculators 
Will Plan Tomorrows Systems 


A survey and listing of a.c. network calculating boards—An interpreta- 


tion of the calculating board as an engineering tool for sound evolution 


of systems, equipments and operating procedures—Discussion of scope, 


accuracy, conversions and limitations 


DAN BRAYMER, Western Editor, “Electrical World,” Chicago, Ill. 





WAR HAS BROUGHT new eminence 
to the a.c. network calculating board. 
Already ten years old and firmly es- 
tablished as a vital tool in the solution 
of power system problems when hos- 
tilities began in Europe in 1939, the 
calculating board emerges today as the 
scientific implement responsible for the 
tremendous war-time achievement of 
power systems in this country. Time 
and again board studies have proved 
that vital war loads could be carried 
on already burdened facilities without 
requiring new generating capacity. sub- 
stations or transformers. The abund- 
ance of power available for America’s 
war machine has not been a “happen- 
stance.” It has been due, in no small 


measure, to the elaborate power system 
interconnections tested and proved feas- 
ible in advance on the network calcu- 
lating boards of the country. 

Power systems today face an era of 
expansion, post-war, in which system 
investigations will be more than ever 
needed to point the way. Yet a.c. cal- 
culating boards remain an enigma to 
many—mystical machines from which 
answers to all problems are wrung by 
professors, doctors of philosophy and 
myopic mathematicians. 

True, a calculating board is no sub- 
stitute for brains and must be operated 


by engineers who can recognize a 

problem, plan, analyze and carry 

through its investigation. Yet neither 
D 5 





NEWEST CALCULATING BOARD is the one (above) at Armour Research Foundation of 
Illinois Institute of Technology which was dedicated during June. Seventeen midwestern 
companies including eleven utilities will share in its use 
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is it a witch’s cauldron in engineering 
guise yielding up neatly typed answers 
to incredible problems. A calculating 
board will solve a wide range of prob- 
lems, yet it has distinct and definable 
limitations that will be established 
later on. 


A Calculating Device 


Basically an a.c. network calculator 
is a computing device—a calculating 
table upon which variable resistors, 
reactors and capacitors can be ar- 
ranged and combined in an electrical 
circuit having the equivalent character- 
istics of an actual power system, con- 
sisting of generators, lines, transform- 
ers, loads, etc. 

Its use requires the same data on 





(1) 
No. Ownership Location 
1. Massachusetts Inst. of Tech. ..... . Cambridge 
2. | Purdue University ........-. LaFayette 
} Addition.... LaFayette 
3. Pennsylvania R. R................ New York City 
4. | Commonwealth Edison............. Chicago 
5. | General Hlectric............ccceees Schenectady 
6. | Public Service of New Jersey........ Newark 
7. | Tennessee Valley Authority......... Chattanooga 
Addition. ... Chattanooga 
8. | Bonneville Power Admin.......... Ampere, Wash. 
Addition. ... Ampere, Wash. 
9. | Sao Paulo Tramway Light & Pwr... Sao Paulo, S. A. 
10. | Potomac Electric Power. . Washington, D. C 


11. | Hydro Elect. Pwr. Comm. of Ontario. Toronto 

12. | Public Service Co. of Oklahoma..... Tulsa 

13. | Westinghouse Electric Corp.#. E. Pittsburgh 
14. | Armour Research Foundation—Ill. Chicago 

Inst. of Tech. 


_ 
< oo 


A & M College of Texas............ College Sta. 
16 Dept. Water and Power............ Los Angeles 
17. | University of Kansas............... Lawrence 


* = Equipped with load adjusters 

** = Fight high resistor-reactor units 

Has two master instrument desks ‘ 
Purdue University in 1942 acquired the original West- 
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the rating, impedance and loading of 
generators, lines and apparatus and 
the same knowledge of theory needed 
for mathematical calculation of a net- 
work problem. But instead of com- 
puting the range of vector equations 
graphically, or by complex algebra in 
Kirchhoff law or trial and error solu- 
tions, the balanced three-phase system 
under study is represented on the cal- 
culating board by an equivalent single- 
phase circuit and desired voltage, cur- 
rent, power, and phase-angle deter- 
minations made for specified condi- 
tions by direct measurement. 

Where unbalanced conditions are in- 
volved, single-phase networks repre- 
senting positive, negative and zero 
sequence components of symmetrical 
coordinates are employed. Thus the 
advantage of the calculator lies in 
the ease and speed with which solution 
to network problems may be obtained. 
The time saving over mathematical 
methods is said to average about 400 
to 1. The virtue of the network cal- 
culator, then, remains not so much in 
its ability to do the impossible as in 
doing the theoretically possible with 
greater dispatch. The board, however, 
does solve many problems that are 
practically impossible to calculate due 
to the many unknown factors re- 
quired to set up proper formulas. 

To set up the equivalent circuit or 
network on the a.c. calculating board, 
circuit elements or “units” are pro- 
vided in varying numbers for different 

















ing on the scope and nature of the 
problems that particular board will be 
called upon to solve. 

These units consist of adjustable re- 
sistors, reactors, capacitors, phase- 
shifters, and coupling transformers ar- 
ranged in various combinations to rep- 
resent generating stations or units, 
transmission lines, loads, synchronous 
or static condensers, ratio changing 
transformers and the like in the equiv- 
alent network. The nature and func- 
tion of these various components is 
given in outline in Table II. 


Four Problem Types 


A. C. network calculators have been 
used for four general classes of prob- 
lems: (1) normal system studies, (2) 
short circuit analysis, (3) stability 
studies, and (4) apparatus and cir- 
cuit problems. 

The most common problems of each 
group have been listed by H. A. 


Travers* as follows: 


Normal System Studies 


1. Circuit loading—both kw. and kvars. 
2. Bus voltages. 


3. Corrective condenser capacity needed to 
improve power factor or voltage conditions. 


4, Optimum rating of transformers. 
5. Tap range of transformers. 


6. Improvements derived from load-ratio 
control equipments. 


7. Improvements derived from quadrature 
control. 











8. Optimum location of new generation 
facilities. 


9. Effect of new transmission circuits. 

10. Effect of rearranging existing circuits. 

11. Best location of new substation; bus 
or feeder reactors. 

12. Effect of change in system loading. 


13. Effect 


tance. 


of changed transformer reac- 


14. Effect of temporary loss of transmission 
circuits, 
15. Effect of temporary loss of generation. 


16. Improvements from changed 
voltages; or conductor sizes. 


system 


Short Circuit Analysis 


1. Determination of maximum short-circuit 
values for circuit breaker interruption duty. 

2. Bus voltage during short circuit at 
point remote from fault to give measure of 
system performance under fault conditions. 

3. Maximum and minimum fault currents 
and voltages for relay settings to give best 
selective action. 

4. Determination of optimum values for 
neutral-grounding devices. 

5. Maximum and minimum fault currents 
for proper application of transmission line 
protector tubes. 

6. Effect of mutual coupling between 
parallel circuits, on short-circuit current and 
voltage values. 

7. Effect of zero-sequence~ voltages and 
currents on ground relays and inductive co- 
ordination problems. 


Stability Studies 


1. Steady state limits. 


2. Transient limits for various types of 
faults. 


wae © “The Network Calculator Brought Up to Date” 3. Optimum switching time for various 

boards, as shown in Table I, depend- H. A. Travers Westinghouse Enyincer—July, 1944. types of faults. 

TABLE I—A. C. CALCULATING BOARDS EXISTING AND ON ORDER 

| | ; | (9) (10) 

(4) (5) (6) (7) (8) Auto Coupling (11) (12) (13) Does Company 
(2) (3) Generator Line Load Special | Capacit- Trans- Trans- Total Name of Man Title of Man Have A de. 

| Date Frequency Units Units Units | Reactance ance former former Units In Charge in Charge Board 

| Units Units Units Units 

| 1929 «=| «0 1 6| (80 40 6. 6|) C85 2 | O 209 | A. E. Fitzgerald... Assoc. Prof. Elect. Eng No 
1929f 440 12 i; 160 40* 380!) | 40 | 24 | 30 344 (fd. Bo Ward. ....<... Board Engineer 

1942 440 4 aie or 5 20 12 3 39 |\J. R. Eaton......... Supt. Network Analyser Lab. Yes 

| 1932 440 6 168 40 40 | 12 14 16 296 Operated by Gibbs & Hill, Inc. No 

1932 440 6 72 48 12 24 18 6 186 | A. J. Krupy........ Senior Engineer Yes 

| JN. H. Meyers| Analytical Div. Cent. Station 

| 1937 480 12 150 50 2 64(6) 20 15 313 \N. R. Schultsf****** Engineering Division Yes 

| 1988 480 . 85 30 o | 38 10 12 163 | Hollis K. Sels.....:. Trans. and Dist. Engineer ! Yes 
1938 440 12 60 20 eo 16 12 10 138 |\ . : . . 
1941 440 8 60 94° 0 18 12 12 132 jv. J. Cissna........ Electrical Engineer Yes 
1939 480 9 50 30 i oe. 140 i\5 v. Hoard........ Chit A. C. Calculator No 
1945 480 4 80 40 3 | 30 14 10 186 |f Board Studies Unit 
1940 440 6 26 14° 14 | 12 | 6 12 90 
1941 440 6 52 18* 18 12 6 8 120 | W. J. Lank......... System Planning Engineer No 
1941 440 9 62 24° 24 24 12 8 163 | G. D. Floyd........ Consulting Engineer-Planning Yes 
1941 60 7 87(7) | 30 21 2 =| = | 0 185 | W. E. Slemmer...... Transm. and Dist. Engineer No 
1942t 440 18 152 48* 18 | 48 | 36 36 | 356 H. P. Peters........ Engineer Yes 
1945 440 12 100 40* 30(2) 36 18 18 254 | L. B. LeVesconte.... Supervisor & Chief Engineer Yes 

Deel JM. C. Hughes....... Head E. E. Dept. No 

| On Order(*) 440 18 | 150) 56° | 18 54 24 | 2% 326 NL M. WB Si cicus Professor E. E. 

| On Order 440 18 120 40* | 21 36 16 | 18 269 

| On Order 60 8 56 | 32* | 11(5) 12 8(5) | 6 133 | Victor P. Hessler.... Chairman—E.E. Dept. No 

| 








inghouse board which was built in 1929. 
= Includes 18 high-impedance units. 
*) = Comprises 12 special reactance units—18 metered 
jumpers. 


1 


ELECTRICAL WORLD @ January 5, 





3) = Sixteen are “pi” line circuits to represent transmis- 
sion lines. ; 5 
(4) = To be equipped with transient analyzer. 
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(5) = Includes low-loss generator reactors. 
(6) = Includes four high-susceptance units. 
(7) = 63 of fixed value, 24 of adjustable value. 
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4. Improvements resulting from high-speed 
reclosing. 


5. Effects of changing inertia (WR’) of 
rotating apparatus and influence on stability 
limits. 

6. Determination of increased system sta- 
bility and load transfer over important tie 
lines caused by speed, three-pole or single- 
pole tripping and reclosing. 


Apparatus and Circuit Problems 

1. Optimum design characteristics for 
large synchronous motors remote from source 
of generation. 


2. Best starting methods for large motors 
—effect on system voltages and pull-out of 
loaded running motors. 


3. Solution of large or special low-voltage 
or primary networks. 


4. Unbalanced current and voltages on 
three-phase system resulting from unsym- 
metrical loading. 


5. Effects of large welding equipments on 
electric furnaces on system voltages and nor- 
mal loading. 


Scope and Accuracy 


The normal system studies of group 
one encompass problems of design, ex- 
tension and operation of power sys- 
tems. These problems represent the 
broad range of work that can arise in 
preparing for and executing system ex- 
tension and interconnection. 

The short circuit studies of group 
two solved on d.c. calculating boards 
give an accuracy of 10 to 20 percent. 
Where this d.c. board is acceptable 
there is no need to burden the ac. 
board with them unless accuracies of 
the order of two percent are sought, 
in which case only the a.c. network 
calculator will be necessary. 

The d.c. board, while it may sup- 
ply .a satisfactory answer to short cir- 
cuit problems, meets an insurmount- 
able obstacle when phase angles are 
involved as they are in some relaying 
schemes and where neutral resistors 
or reactors are employed. Then the 
engineer must turn to the a.c. board 
where phase angle and magnitude of 
voltages and currents can be deter- 
mined in their true relation and opera- 
tion of the system predicted accurately. 


= 
Stability Studies 


Stability studies listed in group three 
include problems of steady state load 
limits and mechanical swings of gen- 
erators and loads following system 
disturbances. It is important to note 
here, however, that the a.c. network 
calculator is not to be confused with 
a transient analyzer. Every setting 
of the calculator must represent a 
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steady-state condition of the network 
being investigated. While the calcu- 
lator is not able to represent electro- 
mechanical transients directly (for 
stability studies) it can consider them 
as a succession of brief steady states 
and, proceeding step by step, can 
lead to solution of transient condi- 
tions. Being without rotating ele- 
ments the a.c. calculating board is 
completely stable in itself regardless 
of phase angles between the generat- 
ing units being represented. Thus 
it is admirably adapted to such step- 
by-step analysis of transient stability. 


Limitations 


Like everything else, however, an 
a.c. network calculator has limitations, 
as has already been pointed out. It 
cannot solve problems for which no 
theory of solution has been developed. 

Accuracy of the calculator ranges 
from one to three percent. But this 
accuracy presupposes accurate basic 
data and assumptions. 

The a.c. network calculator cannot 
be used to study electrical transients 
directly because, as has been stated, 
every setting of the board must repre- 
sent a steady state condition of a net- 
work having fixed elements and sub- 
ject to definite terminal conditions at 
generators and loads. For this reason 
it does not lend itself to study of 
corona or travelingwave type tran- 
sients caused by switching operations 
or lightning. Only when a problem 
can be reduced to one of a succession 
of steady states can it be solved by 
the calculating board. 

Moreover, the network calculator is 
limited to one frequency. If other than 
the fundamental frequency is to be 
considered, the network for each har- 
monic must be set up in the same way 
as for the fundamental; appropriate 
constants, connection diagram and 
terminal conditions must be specified 
completely. 


Calculators Are Expensive 


From the foregoing discussion it is 
evident that with the degree of com- 
plexity and accuracy of modern cal- 
culating boards, they could not be other 
than costly. Prices of most a.c. cal- 
culators range between $80,000 and 
$100,000. While this may prohibit 
acquisition and exclusive use by a 
single company, it has not been, nor 
need it be, a bar to increasing use of 
boards by smaller companies. The 


present tendency, as in the case of the 
newest a.c. network calculator recently 
installed at Armour Research Founda- 
tion of Illinois Institute of Technology, 
Chicago, is for some institution to 
purchase a calculating board and es- 
tablish a cooperative plan under which 
power companies, consulting firms and 
others purchase board time on a unit 
basis. In the case of the Armour 
board, a unit of use permits use of 
the board for one week each year for 
12 years by the 17 member companies 
cooperating. Non-member companies 
may also purchase time during speci- 
fied periods, however. 


Study Procedure 


Procedure in making an a.c. net- 
work calculating board study breaks 
down conveniently into six steps as 
follows: 

(1) Outline the nature of the system prob- 
lems being studied, stating the operating con- 
dition of the system for each problem and 


the objectives sought and data to be deter- 
mined. 


(2) Prepare a one-line diagram of the 
system for each condition under investiga- 
tion, showing all essential circuits. Indi- 
cate the impedance data for all circuit ele- 
ments and also the rating and impedance 
data on all system apparatus involved. 


(3) Convert system impedance values to 
per unit or percent on a common kva. base, 
such as 100,000 kva. 


(4) Set up the network on the calculating 
board to agree with the one-line diagram. 
Load the board by adjusting the values of 
load impedance and generator output for 
the operating condition specified in the out- 
line. 


(5) Read the instruments indicating val- 
ues of current, voltage, watts, vars, phase 
angle, etc. 


(6) Convert the results to actual system 
values and analyze them to determine what 
system changes are required to meet desired 
objectives. 


Value of Arresters 


In the area of one regional associ- 
ation no operating company has yet 
found a means of satisfactorily deter- 
mining whether or not lightning ar- 
resters have proven of value on trans- 
mission systems. The report says there 
is still some difficulty in ascertaining 
accurately whether the arresters have 
ever operated. One company believes 
arresters, nevertheless, to be a cheap 
form of protection (if properly ap- 
plied) and most members agreed that, 
for 2 to 3 percent extra cost, installa- 
tion of arresters was worth while. 
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Simplicity and Controls are 


Keynotes of Post-War Plant 


Proficiency of equipment justifies coordinated and concentrated controls 


—Operating exigencies warrant new equipment dispositions—Instrumen- 


tation and automatic regulation facilitate efficiency—Potential merit 


considered to reside in rekeat at higher temperatures 


RALPH C. ROE, President, Burns & Roe, Inc., New York 





IN THE FINAL ANALYSIS the most 
efficient operation is found in the 
plant where simplicity has been the 
keynote of design. Engineers and man- 
agement are therefore concerned at 
the present time in reviewing the basic 
factors affecting power plant design 
in order that post-war plants shall not 
fail to realize new possibilities of 
economy, reliability and ease of op- 
eration. 

Technical advance in the perform- 
ance of boilers, turbines and auxiliaries 
has resulted from many new features 
of design, but these often in themselves 
involve additional complications; how- 
ever, the overall accomplishment of 
these mechanical developments com- 
monly permits greater simplicity of 
plant arrangement and operation. Con- 
sequently, while simplicity in plant 
design would seem to be an obvious 
aim, its actual accomplishment is a 
matter of considerable experience. For 
example automatic combustion con- 
trol, which in itself involves a number 
of machine or instrument type regula- 
tors interconnected in a coordinated 
system of control, enables the plant 
designer to plan the arrangement of 
the entire boiler plant so that its op- 
eration becomes greatly simplified for 
the boiler room crew because of this 
automatic regulation. 

Simplification of plant design can 
also be accomplished by focalizing the 
operational functions of the various 
machines in one or two central loca- 
tions where the operator may be sta- 
tioned. The driving units of different 
auxiliaries such as fans and pumps 
can be placed so that they are grouped 
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within a limited floor space where 
supervision and routine maintenance 
can be furnished easily and with the 
least possible travel on the part of the 
operator. (Fig. 1). 


Minimized Operating Force 


Economic factors such as the scar- 
city and the cost of highly competent 
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labor necessary for power plant op- 
eration together with the rising cost 
of fuels have for some time profoundly 
influenced the arrangement of plant 
equipment, the visual indicating and 
recording of operating conditions, and 
the automatic regulatio~ ‘ every pos- 
sible control function. . ae improve- 
ment of fuel handling equipment with 
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FIG. 1—Elevation showing location of important machines such as forced and induced 
draft fans on the main turbine and boiler operating floor aleng with conveniently 
centralized control boards for both turbines and boilers 
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FIG. 2—Several benefits accrue from substituting improved arrangement for prior 


conventional arrangement 


A. Conventional Arrangement 


1. Boiler room and turbine room separated by partition wall. 
2. Boiler and turbine attendants are separate and distinct crews. 
3. Instruments and controls are separate functional units accessible to only one 


group of operators. 


4. Arrangement of machines laid out for convenience of each group of operators 


only. 


B. Improved Arrangement 


1. Boiler room and turbine room combined in a single area without partition. 

2. Boiler and turbine attendants combined into one group and stationed in center 
of area occupied by boilers and turbines. 

3. Instruments and controls centrally located and accessible to combined operating 


group. 


4. Arrangement of machines so planned that regular supervision and maintenance 
is localized around center of total floor area. 


its attendant cleanliness of operation 
has made it possible to bring the steam 
generating and power generating equip- 
ment together in a more closely co- 
ordinated unit resulting in a substantial 
saving in manpower alone. 

Plants are now in successful opera- 
tion in which the boiler room and tur- 
bine room are combined in one large 
enclosure with correlated instrument 
and control panels located at the cen- 
ter. Means for remote manual control 
are brought to this centralized control 


point, thus limiting the territory to be- 


covered by the individual operators 
and making it possible for a compara- 
tively few men to operate the plant 
more efficiently than was formerly pos- 
sible with larger crews in sectionalized 
plant arrangements. (Fig. 2). 
Auxiliary equipment, such as forced 
and induced draft fans and fuel burn- 
ing equipment requiring routine at- 
tention of the operators, is also lo- 
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cated on the main operating floor and 
only such equipment as_pulverizers, 
pumps, air compressors and similar 
equipment is located on the only 
other operating level which is in the 
basement, thus further conserving op- 
erating personnel. By consolidating all 
running machines on two levels in this 
way, the men who are responsible for 
their performance have less area to 
cover in their work and can therefore 
handle other duties. The net result is a 
saving in labor with no reduction in 
service to the equipment. 


Centralized Control 


Ability of the operators to perform 
their duties from a centralized point 
of control has become accepted pro- 
cedure, largely because of the accuracy 
and reliability of modern indicating 
and recording instruments, and also 
the remarkable dependability of auto- 
matic control. The furnaces of some 
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of our large boilers could not be suc- 
cessfully operated without automatic 
combustion control, which regulates 
the rate of fuel and air entering com- 
bustion in such accurately metered 
proportions and in such fine balance 
to load demand that boiler test efh- 
ciencies are substantially maintained 
in monthly averages. 

These automatic control systems are 
already developed and in operation 
for the efficient combustion of two or 
more fuels having varying rates of 
availability, such as is found in steel 
plants where blast furnace gas, coke 
oven gas, and pulverized coal are used 
in combination as the supply of gaseous 
fuels fluctuate due to variations in 
mill production. These plants are auto- 
matically operated with small crews 
of only a small percentage of the num- 
ber that would be required without 
such control and with far greater 
safety. 


Two Objectives Attained 


A power plant design which in- 
corporates complete automatic control 
and a full complement of remote type 
indicating and recording instruments, 
all of which are located at a central- 
ized control panel, accomplishes two 
main objectives. 

In the first place the boilers are op- 
erated continuously at maximum efh- 
ciency at each load with greatly reduced 
physical effort on the part of the fire- 
man and water tender. As a result 
these men are free to devote their full 
attention to the more essential duty 
of observing all operating conditions 
affecting the efficient combustion of 
the fuels and of making any necessary 
adjustments in the regulation of these 
conditions. The duties of these men, 
therefore, assume a, more supervisory 
nature and this leads to more intel- 
ligent and efficient operators. 

The second objective which is 
equally important and may be re- 
garded as the complement of automatic 
regulation results from complete in- 
strumentation of operating conditions. 
By the use of remote indicating and 
recording instruments, the operator 
standing before the centralized control 
panel (Fig. 3) is provided with a 
simultaneous visual record of the vary- 
ing conditions at vital points in fur- 
naces, boilers, firing equipment, ducts 
and steam mains. The operator no 
longer needs to make periodic trips to 
these points, often quite separated, for 
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observation of conditions, but remains 
at his centralized meter and control 
station. 


Comprehensive Instrumentation 


Multipoint gages accurately indicate 
the pressures and drafts from forced 
draft fan outlet through combustion 
chamber and the boiler passes to stack. 
Indicators show the level in boiler 
drums, condensate tanks and hotwell. 
Flow meters indicate and record the 
quantities of air, fuel and steam so 
correlated in certain types of meters 
that the operator can make quick in- 
terpretations of combustion efficiency. 
Furnace atmospheres are analyzed and 
recorded by CO and Oz» meters pro- 
viding the operator with a continuous 
knowledge of the action taking place 
in the combustion chamber. 


Temperatures Relayed to Gages 


Thermometers and thermocouples lo- 
cated at crucial points in the boilers 
and furnaces relay the temperatures 
at these points to gages on the control 
panel; and conductivity meters record 
the quality of the steam leaving the 
boiler. 

Electronic which have al- 
ready been utilized in the control of 
fan speeds will undoubtedly find a 
wider application not only in automatic 
control equipment, but also in meters 
and instruments of various types. The 
accurate metering of solid fuel in 
transit has been successfully accom- 
plished in certain cases but will un- 
doubtedly be improved and applied 
more generally. 


devices 


War-Time Advance in Controls 


Squadrons of multi-engined bombers 
each with a power plant of 2,000 to 
3.000 hp. operated during the war 
with unprecedented precision and de- 
pendability, largely as a result of as- 
tonishing advances in the design of 
instruments and control applied to 
operation as well as navigation. These 
developfhents - are certain to bring 
still greater improvement in station- 
ary power plant instrumentation and 
control. 

The high reliability and availability 
of modern boilers and their accessories 
are resulting in an increasing tendency 
toward unit installations, that is, one 
boiler for each turbine, with little or 
no interconnection between units ex- 
cept on the electrical end. This ar- 
rangement is a direct step toward sim- 
plicity of design and also simplicity 
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FIG. 3—Effectiveness of operating personnel may be more fully realized where visual 
indication of vital operating conditions such as liquid levels and temperatures are trans- 


mitted by mirrors (M) or remote indicators to a central control board. 


This insures 


greater reliability as well as safety of operation 


of operation because electrical load 
variations can more readily be met 
by varying the rate of steam gen- 
eration in a single integral unit boiler 
than in multiple control of several 
boilers operating in parallel. 


Fluids for Reheat 


Reheating of turbine bleed steam has 
increased efficiency under certain limi- 
ted conditions. These conditions may 
be raised in future design by the de- 
velopment of reheat fluids which can 
be utilized at temperatures above the 
present 750 deg. F. limit—say 850 
deg. F. to 1,000 deg. F. This devel- 
opment holds the promise of still 
greater simplicity and improved efli- 
ciency through the possibility of bring- 
ing the heat from the boiler to the 
turbine for immediate return of the 
reheated steam to the turbine rather 
than returning this steam to the boiler 
as is customary in present power plant 
design. 

Thoughtful consideration of these 
many possibilities which now lie be- 
yond the threshold of tomorrow’s 
power plant design leads to the con- 
clusion that greater simplicity and 


efficiency of operation through the me- 
dium of design and automatic regula- 
tion may be realized to a far greater 
degree by those utility system engineers 
preparing to enter into these new 
enterprises. 


Hyperbolic Cooling Towers 


Each of the two new 30,000-kw. 
units at the Kilmarnock Generating 
Station of the (British) Ayrshire Elec- 
tricity Board is served by a rein- 
forced-concrete, natural-draft cooling 
tower of hyperbolic shape. As de- 
scribed in the Electrical Review, each 
will deal with 250,000 cu. ft. of water 
per hour, cooling from 87.5 deg. F. 
to 75 deg. F. with a dry-bulb tempera- 
ture of 53 deg. F. at 100 percent 
humidity. Make-up under the designed 
conditions is 0.81 percent of the water 
entering the tower per 12.5 deg. F. 
range of cooling. 

Top, throat and base diameters are 
87, 77, and 130 ft. respectively. Height 
above sill is 190 ft. and depth of pond 
below the sill is 104 ft. 








Personnel Carrier 
for Large Line Crews 


Special bus may be used for line crews as solution to personnel | 


_eeeeeeen 


transport problems where man-cab on truck proves inadequate—Can 


stay idle on the job or move to shift other crews to new locations 


E. W. TEMPLIN and I. L. BATEMAN,* Los Angeles Department of Water and Power 





ONE OF THE MANY current prob- 
lems confronting utility engineers is 
that of transporting line crew personnel 
from headquarters to the field jobs and 
return. For many years there has 
been a justifiable demand for a better 
place for the crews to ride than in the 
body of a line truck, especially when 
the men are cold and wet. The Los 
Angeles Department of Water and 
Power, with long experience in electric 
and water utility operation, has satis- 
factorily worked out some of the prob- 
lems of adequate crew transportation 
on the system. 


Full-crew Cab 


One of the steps for providing more 
comfortable riding facilities for work- 
men has been the full-crew type of 
cab as shown in Fig. 1. This truck 
has a very satisfactorily built cab, but 
has the objectionable features that it 
not only increases the first cost of the 
chassis by approximately $400, but 
ironically enough it penalizes the 
owner on turn-in, because the buyer has 
to deduct about $200 from the market 
price of a standard chassis of the same 
type to cover the cost of cutting down 
the cab. Moreover, this type of cab, 
seating two men in the driving com- 
partment and four in the extra seat, 
provides for a gang of only six men, 
including the driver, and is not ade- 
quate for larger crews. 

The first objection, that of cost, may 
be overcome by taking the next logical 
step, that of providing a seat at the 
front of a line truck body, as shown 





* Automotive Engineer and Engineer of 
Transportation, Distribution and Communica- 
tion, respectively. 
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FIG. 1—Line truck with “full-crew” factory built cab provides for crew of five or six 
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FIG. 2—Compartment built into front end of line truck body seats four, plus two in 
driving compartment for crew of six. Power take-off winch under seat 
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PERSONNEL CARRIER which will solve the problem of transporting line crews of 
ten to twelve men and provide space for tools, tool boxes and work clothes 


in Fig. 2, Except for some mechanical 
problems introduced by this design, 
it has proven quite satisfactory for 
small gangs. The space taken up by 
the cab is so designed that the winch is 
placed below the seats, thus conserving 
valuable space. 

Although, as stated, this body has 
proven satisfactory for small crews, it 
is not the final solution, because the 
department has many crews of ten to 
twelve men. Loss of space in the truck 
body, quite obviously, makes it imprac- 
ticable to provide further personnel 
carrying capacity on the truck itself. 

In the past years, the department 
has frequently used passenger cars or 
pick-ups in conjunction with the line 
crew trucks to provide adequate trans- 
portation for the men, and to provide 
some light transportation for the fore- 
man and small amounts of material 
on the jobs. This arrangement pro- 
vides flexibility but is not economical 
from an equipment or cost standpoint. 
For transporting crews of ten or twelve 
men, of which the department has a 
number, there is no adequate economi- 
cal means other than the use of separate 
special purpose unit. 

One that appears to meet the depart- 
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ment’s specifications is the Crown Body 
and Coach Co.’s body as shown by 
their drawing illustrated. This unit is 
simply a small bus that will go on a 
14-ton truck chassis to seat twelve men 
and driver. It has full head room, 
baggage racks for hand tools and work 
clothes and adequate space in the rear 
for tool boxes, heavy tools and wall 
space for hanging clothing. Small dis- 
tribution transformers and other light 
equipment may also be carried. The 
estimated cost of this unit is between 
$3,500 and $4,000. 


Flexible Movements 


This type of bus may stay on the 
job with the crew, or frequently will be 
used to shift men from one job to an- 
other to obtain maximum working effi- 
ciency. This is a big advantage in an 
area as large as the city of Los Angeles 
where it is frequently necessary to 
shift men many miles from one dis- 
trict headquarters to another for a 
day’s work or more. This flexibility is 
well worth considering. 

It should be recognized, of course, 
that this special personnel carrier can 
only be justified on large utility prop- 
erties. 
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Transfer Coefficients 
for Heat Exchangers 


Efforts to improve the performance 
of intercoolers for aviation super- 
chargers have led to some further cri- 
teria for air-to-air heat-exchangers. 
Data for the beneficial effects (in 
terms of Reynolds Numbers) were re- 
ported in a recent A.S.M.E. aviation 
war conference paper by Messrs. F. 
H. Green and L. S. King of AiResearch 
Manufacturing Co., Los Angeles; the 
title was “The Influence of Tube Shape 
on Heat Transfer Coefficients in Air to 
Air Heat Exchangers.” 

It was found that flattened tubes 
maintained fully turbulent flow, and 
consequently a higher heat transfer 
coefficient at lower Reynolds number 
values than did round tubes. The ad- 
dition of dimples to the flattened 
tubes maintained fully turbulent flow 
from the transition point and increased 
the heat ‘transfer coefficient substan- 
tially. The addition of the dimples 
also improved the relation between 
heat transfer and pressure drop in the 
flattened tubes. 


Turbulence and Transfer 


Other 


these: 


conclusions reached were 


1. Transition from laminar to tur- 
bulent flow extends over the Reynolds 
Number range from 2,000 to 8,000 for 
small round tubes. If the tubes are 
flattened the transition region extends 
only from 2,000 to 3,500 while if the 
flattened tubes are dimpled the transi- 
tion takes place at 2,000. 


2. For any given Reynolds number, 
flattening a round tube increases the 
heat transfer coefficient substantially, 
while dimpling the flattened tube in- 
creases the heat transfer coefficient to 
an even higher value. This statement 
also applies to equal weight flows of 
air since the Reynolds number for a 
tube of given perimeter at a given 
weight flow is not varied by flattening 
the tube or by dimpling it. 


3. For the same air pressure drop, 
dimpled tubes have the same or higher 
heat transfer coefficient than round 
tubes while plain flattened tubes have 
a lower heat transfer coefficient, except 
at very low air pressure drops. 


4. The use of dimpled tubes in 
supercharger intercoolers permits a re- 
duction in the amount of cooling air 
required. 
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Calculating Voltage Drop In 


Industrial A.C. Circuits 


Simplified graphical method for making voltage drop calculations in 


alternating current circuits correlates voltage drop, conductor size, 


circuit length and current with line impedance and power factor 


LEONARD H. GUSSOW", Albert Kahn Associated Architects & Engineers, Detroit, Mich. 





A COMMON PROBLEM encountered 
in a.c. distribution design calculations 
is the determination of the proper size 
of eonductor for a specified voltage 
drop, when circuit length and current 
are known. Surprisingly enough, few 
simple, direct methods of correlating 
these four factors have hitherto been 
evolved that take line impedance and 
load power factor into account and 
give results consistent with usual engi- 
neering data. 

This article attempts to consider this 
problem from the viewpoint of the de- 
sign engineer concerned with industrial 
distribution systems and presents an 
original method of solving it. Approach 
to the problem is graphic and qualita- 
tive, keeping mathematics to a mini- 
mum. ; 

Certain limiting assumptions have 
heen made to keep the discussion within 
the bounds of practical engineering: 


1. The line or feeder is short enough 
so that at ordinary frequencies capaci- 
tance can be disregarded. 

2. A single-phase circuit only will be 
considered: 

3. Resistance and inductive reac- 
tance will be considered as lumped. 
Since these are series constants this 
does not affect accuracy. 

4. Resistance and inductive reactance 
are assumed to be constants indepen- 
dent of temperature, line current and 
other factors. 

5. Only lagging power factors are 
considered. 


The exact analytical method for cal- 
culating the voltage drop e = FE, — E2 
for the familiar vector diagram 
(shown) of a single-phase circuit is 





* Electrical Engineer, now on military leave 
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VECTOR DIAGRAM for simple single- 
phase circuit with components 


given in standard text-books. With 
other variables known, EF; the sending 
ing voltage is determined by making 
two voltage resolutions, one in phase 
and one in quadrature with the cur- 
rent /, 

In phase E. cos 6 + IR 

In quadrature: EF», sin 6 + 1X 





E, = V(E,cos 6 + IR)? + (E£,sin@d +] X)? 

Ei - f.=e= 

V (E: cos 6 + IR)? + (Ez sin 0 + 1X)* — E; 

While this formula will solve the 
vector diagram for a typical short line, 
it is tedious and the numerical quan- 
tities are such as to preclude accurate 
slide rule solution. Each problem must 
be worked out long hand. 


Solution Cumbersome 


Many attempts have been made to 
simplify this cumbersome equation. 
Most of the approximate solutions are 
too inaccurate for most engineering cal- 
culations. One approximation which 
can be shown to differ only minutely, in 


most cases, from the exact solution is: 
E, — E2 =e =1(Rceos 6+ X sin 8) 
If in the expression for voltage drop, 
e =I] (Rceosé + Xsin 6), R and X 
are the resistance and reactance, respec- 
tively, per 1,000 ft. of wire, then for a 
particular power factor, cos, the ex- 
pression in parenthesis may be com- 
puted for each size of wire. This ex- 
pression, called voltage drop factor “F” 
or voltage drop per ampere, is a con- 
stant for each size of wire and power 
factor. For any length of wire: 
ix? <h 
~~ 1000 


] = the current in amperes, F = volt- 
age drop factor, expressed in equivalent 
ohms per 1,000 ft., and L = length of 
conductor in feet. A nomogram for de- 
termining voltage drop by this formula 
will be described later. 

Voltage drop factors F for single- 
conductor cable sizes are given in the 
table for several power factors. These 
factors have been computed on the fol- 
lowing assumptions: 


1. Cable is 600-volt, single-conduc- 
tor, rubber and double braid in iron 
conduit. 

2. Reactance is figured on a spacing 
equal to the cable diameter over the in- 
sulation, plus 10 per cent. 


3. Based on experimental evidence, 
the reactance of cable sizes No. 1/0 and 
larger is increased 50 percent over the 
value computed in accordance with the 
above. This takes into account the in- 
creased spacing between wires in large 
conduit, and the greater leakage reac- 
tance resulting from the presence of 
iron. 


4. Resistance is figured at an operat- 
ing temperature of 60 deg. C. 
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The accompanying graph of voltage 
drop factor vs. power factor for a few 
single single-conductor cable sizes in 
iron conduit reveals several notable fac- 
tors. Voltage drop factor (voltage drop 
per ampere) for small conductor sizes 
is a maximum near unit power factor, 
decreasing with lower power factors. 
Conversely, for larger and _ larger 
conductor sizes maximum drop factor 
occurs at progressively lower power 
factors. 


Equality of Phase Angle 


Furthermore, it can be shown that 
the maximum voltage drop factor and 
therefore the maximum voltage drop 
for a given wire size occurs when line 
and load power factors are equal. Con- 
sider the vector diagram of a single- 
phase system in which load power fac- 
tor is varied while current and load 
potential remain constant. Locus of the 
constant load potential F2 is a quadrant 
of a circle. The impedance drop tri- 
angle is constant in magnitude and 
direction. Its magnitude depends on 
the constant current /. Its direction is 
determined by the line power factor 
and the fact that the resistance drop 
vector E» is parallel to /. 

At 100 percent power factor, when 
E, and / are in phase, supply potential 
FE, is only slightly larger than the 
numerical sum of Es and Ex. As the 
phase between FE. and / increases and 
power factor decreases, a point is 
reached at which EF, is exactly equal to 
the numerical sum of Es and E.. This 
occurs only when the load phase angle, 
6, is equal to the line phase angle, a. 

As the load phase angle increases 
further and power factor becomes less, 
a limit is reached when the phase angle 
is 90 deg. and when E£, is only slightly 
larger than E> plus Ex. 

Where 6 equals a (load and line 
power factors are equal) the voltage 
drop “e” is equal to E,. Since E, is 
larger than either Ex or Ex the voltage 
drop “e” is a maximum for this unique 
condition. 


Cable Power Factor 


The extent to which voltage drop “e” 
decreases either side of the critical 
point where cable and load power factor 
are equal depends on the power factor 
of the cable, which is determined by the 
relative magnitude of R and X. 

It will be noted from the curves of 
voltage drop factor that for the smaller 
conductor sizes the change in maximum 
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PLOT of voltage drop factor “F” vs. power 
factor for typical single-conductor cable 
sizes in iron conduit shows maximum 
voltage drop occurs at high power factor 
for smaller conductors; at low power fac- 
tor for larger sizes 


voltage drop factor is considerable for 
relatively small changes in conductor 
size. However, for larger sizes (500,- 
000 cir. mil vs. 1,000,000 cir. mil) the 
maximum drop factor changes but little 
from one size to another. We shall 
examine the reason. 


Voltage Drop Factor 


Voltage drop factor F is: R cos 6 + 
X sin 6. For small sizes of conductor 
the value of X is negligible compared 





therefore R is the preponderant factor 
influencing the magnitude of the volt- 
age drop factor F. As inspection of the 
table will reveal, the conductor reac- 
tance X varies but little throughout the 
entire range of conductor sizes. Conse- 
quently in the larger conductor sizes 
where the effect of R on drop factor is 
diluted, voltage drop per ampere ap- 
proaches a constant for all conductor 
sizes. This explains why it is accepted 
practice to parallel circuits above 500,- 
000 cir. mil and so subdivide the total 
current rather than resort to a single 
circuit and the much larger conductor 
required to carry the same total current 
with comparable voltage drop. 


Other Circuits 


Voltage drop factors tabulated are 
for single conductor in any system of 
distribution. For a particular system, 
the factor for the voltage drop between 
any two conductors may be computed 
by adding the factors for the two con- 
ductors vectorially. Since usually the 
two conductors are of equal length it is 
only necessary to multiply the factor by 
a suitable number, based on the phase 
angle between the currents in the two 
conductors. 

For a single-phase two-wire circuit, 
currents are equal and in phase. Fac- 
tor for the system is twice the factor for 
one conductor. For single-phase 3-wire, 
balanced load, the neutral carries no 
current, currents in outside legs are 
equal and in phase. The drop factor 
for the outside legs are therefore the 
same as for a single phase, 2-wire cir- 
cuit; drop factor between an outside 











to R. which varies with the wire size; leg and neutral is the same as the 
Voltage Drop Factors 
Equivalent ohms per 1,000 ft.—Single Conductor Cable In Iron Conduit 
Wire R/1000 X1000 Power Factor—Percent Cable 
Size 60deg.C. 60cy. 100 95 85 75 70 P.F.—% 
14 3.024 0.0509 3.024 2.891 2.747 2.597 2.451 2304 2.156 ro 
12 1.901 0.0474 1.901 1.823 1.732 1.642 1.550 1.458 1.366 8 
10 1.196 0.0441 1.196 1.149 1.094 1.038 0.983 0.925 0.869 = 
8 0.745 0.0470 0.745 0.723 0.691 0.656 0.625 0.590 0.556 s 
6 0.482 0.0435 0.482 0.473 0.453 0.433 0.412 391 0.369 ° 
4 0.303 .040 0.303 0.301 0.292 0.280 0.268 0.255 0.241 z 
2 0.191 0.0384 0.191 0.193 0. 0.182 0.176 0.168 0.161 
1 0.151 0.0374 0.151 0.155 0.152 0.149 0.143 0.137 0.133 97 
1/0 0.120 0.0545 0.120 0.131 0.132 0.131 0.129 0.126 0.123 91 
2/0 0.095 0.0528 0.095 0.107 0.109 0.109 0.108 0.106 0.105 87 
3/0 0.076 0.0515 0.076 0.088 0.090 0.091 0.091 0.097 0.090 83 
4/ 0.059 0.0508 0.059 0.072 0.076 0.077 0.078 0.078 0.078 76 
250M 0.051 0.0506 0.051 .064 0.068 0.070 0.071 0.072 0.072 71 
300M 0.043 0.0497 0.043 0.056 0.060 0.062 0.064 0.065 0.065 65 
350M 0.037 0.0487 0.037 0.050 0.054 0.057 0.058 0.060 0.060 60 
400M _ 0.032 0.0481 0.032 0.045 0.050 0.052 0.054 0.056 0.057 55 
500M 0.026 0.0471 0.026 0.039 0.044 0.047 0.049 0.050 0.052 48 
600M 0.022 0.0468 0.022 0.035 0.040 0.043 .045 0.047 0.049 42 
JOOM 0.019 0.0462 0.019 0.032 0.038 0, 0.043 0.044 0.046 37 
750M 0.017 0.0459 0.017 0.031 0.036 0.039 0.041 0.043 0.045 35 
800M 0.016 0.0456 0.016 0.030 0.035 0.038 0.041 0.043 0.044 34 
900M 0.015 0.0452 0.015 0.028 0.033 0.036 0.039 0.041 0.043 31 
1,000M 0.013 0.0. 0.013 0.027 0.032 0.035 0.038 0.040 0.041 29 
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Base fine 


Copyright 1943, LEONARO M. OUSSOM 


Length of Run (One Way)—Feet 
or Line Current-Arnperes 


Line Current— Amperes 
or Length of Run (One Way) —Feet 


iN Co MW: Oow o 
ve Sw oN MoM st 


Wire Size 
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250 MCM 
400 MCM 


Power Factor ~Percent 





VOLTAGE DROP CHART for three-phase 60-cycle balanced load supplied by single conductor cables in iron conduit 


EXAMPLE: Known: Wire size, power factor, length of run and line current as respectively; No. 2, 70 percent, 50 ft., 
Find: Voltage drop. Extend vertical line to base line from intersection of 70 percent p.f. line and No. 2 conductor. 


triangle as shown with right edge intersecting 50 ft. and upper edge 90 amp. On upper edge read voltage drop at 1.25 volts 


factor for a single conductor. 

In a three-phase, 3-wire system, bal- 
anced load, the currents in any two 
wires are equal and 120 degrees out of 
phase. The factor for such a system is 
therefore 1.732 times the factor for a 
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single conductor. 

In a three-phase, 4-wire system, bal- 
anced load, the factor for drop between 
phase wire is the same as for a 3-phase, 
3-wire system, balanced load. Factor 
for the drop to neutral is the same as 


January 5, 


and 90 amp. 
Place 


for a single conductor in any system. 
D.c. may be calculated in exactly the 
same manner as single phase a.c. using 
100 percent power factor. 

With this article is presented an 
original nomographic chart for accu- 
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rate calculation of voltage drop in a 
three-phase system, based on the for- 

IxFxL 

mula: e = ————. 

1000 

Use of the chart can best be ex- 
plained by example. Assume that the 
allowable voltage drop, the length of 
the run, line current and power factor 
are respectively: 3 volts, 200 ft., 140 
amp., and 100 percent. Place a draft- 
ing triangle as shown on the chart so 
that its upper edge (not hypotenuse) 
intersects 3 volts and 200 ft. Slide 
the triangle so that the right hand 
edge intersects 140 amp. A vertical 
line from the intersection on the right 





VECTOR DIAGRAM for single-phase cir- 
cuit in which power factor is varied while 
load current and potential remain constant 
shows that maximum voltage drop occurs 
when line and load power factors are 


equal (see fifth vector from horizontal) 


hand edge (not hypotenuse) with the 
“base line” crosses the 100 percent 
line. The proper wire size for a single 
conductor cable in iron conduit is just 
to the right of this last intersection, 
in this case No. 4/0. If the power 
factor were 90 or 95 percent, the size 
would be 300 MCM;; if 70, 75, 80 or 
39 percent, 350 MCM. 

Similarly if the wire size, power 
factor, length of run and line current 
are respectively No. 2, 70 percent, 50 
ft. and 900 amp., a vertical line is ex- 
tended to the “base line” from the 
intersection of No. 2 line and 70 per- 
cent line. The triangle is placed so 
the right hand edge intersects the volt- 
age drop line at 1.25 volts, the voltage 
drop for these conditions. 


Cautions in Application 


For most effective use of the chart, 
the triangle should be placed so that 
it intersects the reference lines as nearly 
at right angles as possible. “Length 
of run” and “line current” scales are 
interchangeable. Practice will indicate 
how best to manipulate the triangle. 
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WORLD @ January 5, 


On the chart the voltage drop to 
neutral is indicated. In reality this is 
the voltage drop in a single-conduc- 
tor in any system, single- or three- 
phase. Without any modification in its 
use, if this drop in a single conductor 
is read, the drop in a single-phase, 
two-wire (or three-wire balanced) 
system is merely twice the indicated 


drop to neutral. Thus the chart can 
be used to solve either single-phase, 
two-phase or three-phase voltage drop 
problems. Also it can be used with 
but little error for three conductor 
cable problems. Charts of similar con- 
struction also are available for different 
types of industrial installation such as 
open wiring. 


Socket Picker for Ornamental Lamps 


To facilitate changing series street 
lamps of the ornamental type, the 
socket picker device illustrated here- 
with has been developed by Herbert 
C. Hanson, maintenance electrician of 
the Worcester (Mass.) County Elec- 
tric Co., and will shortly be offered as 
a standard available in the distribu- 
tion practice of the New England 





CUT-AWAY photograph of lamp re- 
mover demonstration by Thos. Joyce 


Power System. The need arose from 
the difficulties encountered in such 
work, especially in connection with 
inverted globes, and where a bulb 
may be broken. The previous method 
of standing on top of a ladder and 
reaching full arm length into a deep 
globe with rubber gloves trying to 
free a tight socket is a trying and 
sometimes hazardous job. 

The picker is a short-handled de- 
vice for pulling “frozen” or tight sock- 
ets out of the receptacle, and has no 
hand clamps or springs to get out of 
order. It consists of a U-shaped piece 
of }-in. by 3-in. steel mounted on a 
short wooden insulating stick. The 
open end of the “U” is fitted with a 
single piece, horseshoe-shaped socket 
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grip and a holding flange. The flange 
is placed 7% in. above the grip and is 
designed to keep the socket from 
jumping out of the picker as the 
socket terminals are released from the 
receptacle. The horseshoe shaped 
grip is 4 in. thick with an inside curve 
radius of 1,5 in., this radius being 
chosen after experimentation to pro- 
vide for varying socket sizes. The 
pull on the socket is against the socket 
collar. In use, the picker is inserted 
in the globe at an angle with the 
U-shaped piece over the lamp. When 
the top of the “U” touches the lamp 
top it is swung into a vertical position 
and lifted. The grip then engages the 
collar in the socket. If the lamp has 
been broken the insertion is similar, 
without engaging the lamp. Under 
tension, the picker can be rocked or 
shaken to free the socket. 


Section A-A 


Plan B-B 





DETAIL of lamp remover device for 
use on 10,000-15,000 lumen, 20-amp. 
lamps in upright ornamental standards 
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An All-Industry Approach 
To Commercial Lighting 


Milwaukee utility mobilizes electrical industry groups for unified attack 


on store re-lighting and wiring market—Plan envisions utility function as 


coordinator and clearing house for information—Symposium on com- 


mercial lighting presents suggested designs for basic store types 


CHARLES N.LAUPP,* Wisconsin Electric Power Co., Milwaukee, Wis. 





“Get there fustest with the most- 
. » —Nathan Forrest’s famous 
battle plan—conveys the essence of 
Wisconsin Electric Power Co.’s pro- 
gram for an all-industry attack on the 
commercial lighting market in Mil- 
waukee. Broad objectives of the plan, 
launched in October, call for: 

1. Reaching the prospect first, while 
plans are on the drafting board. 

2. Bringing manpower of the entire 
lighting industry to bear on the mar- 
ket. 

3. Presentation of a unified lighting 
story by all industry groups based on 
the best, latest and most complete en- 
gineering information. 

This plan reflects the company’s 
realization that its commercial light- 
ing staff alone can not hope to develop 
the vast commercial lighting market ef- 
fectively on a personal call basis; that 
the logical utility function is one of 
unification and guidance. Utility re- 
sponsibility lies in acting as a clearing 
house for information on lighting de- 
velopments, application and design, 
and in coordinating the efforts of 
groups within the industry to the end 
that a sound, unified and cohesive ver- 
sion of the engineered-lighting story 
reaches every commercial lighting 


prospect. 


All-Industry Meetings 


est. . 


Under this program an all-industry 
symposium on commercial lighting was 
launched October 1, under joint spon- 


sorship of the IES and the Wisconsin 
Electric Power Co., that exemplifies 





* Commercial Lighting Supervisor. 
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the company’s plan for cooperative 
development of the commercial light- 
ing market. 

The symposium encompasses 10 bi- 
monthly meetings dealing with the spe- 
cial lighting and wiring needs of 
particular types of retail stores. In 
these sessions actual lighting designs 
for hypothetical stores of different 
types are presented. Illustration ma- 
terial accompanying this article shows 
the kind developed for the symposium. 

The meetings are tailored to the 
needs of the audience of electrical con- 
tractors, union electricians, jobbers’ 
salesmen, fixture manufacturers’ repre- 
sentatives and architectural draftsmen 
and other lighting industry groups for 
whom the course was intended. 


Common Objectives 


All meetings in the series have five 
common objectives. Each objective 
bears on the company’s over-all plan 
for developing an all-industry approach 
to the store lighting market. Conduct 
of the meetings, size and make-up of 
the audience, selection of the sym- 
posium faculty, and methods of pre- 
senting and preserving discussion ma- 
terial in a permanent portfolio were 
all coordinated to attain these five com- 
mon objectives: 

1. Demonstrate Market Potential. 
For each class of store present, statistics 
are presented showing the amount of 
potential lighting and wiring business 
that exists. Object is to awaken ap- 
preciation of the magnitude of the 
market and instill enthusiasm. 

2. Show Need for Salesmanship. 


These are not sales meetings but at- 
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FACULTY GROUP—Typical of other 
faculty panels is this trio of specialists on 
drug store lighting and wiring: (left to 
right) Jennings Murphy, executive secre- 
tary, Wisconsin Pharmaceutical Assn.; E. 
H. Schaefer, lighting engineer, Wisconsin 
Electric Power Co., and Orville Nichols, 
president of A. C. Electric Co., electrical 
contracting firm. The model store was de- 
veloped by Mr. Murphy to demonstrate 
drugstore layout 


tention is given to overcoming mis- 
taken attitudes of customers toward 
lighting and wiring, its costs and bene- 
fits. For example, a $5,000 investment 
for relighting a food store can be 
presented to the customer in proper per- 
spective when compared with the in- 
vestment in other major store fixtures, 
such as refrigerated show cases. 

3. Establish Common Design Objec- 
tives. Throughout the meetings prin- 
ciples of lighting design and economies 
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DISPLAY NICHE 


TYPICAL LIGHTING DESIGN summarizes the lighting considerations of a modern drug 
store and typifies the wealth of pictorial data developed for each of the different stores 


considered in symposium. 
portfolios for audience. 


Designs are lithographed and bound in commercial lighting 
General lighting level for drug store shown is 30 foot-candles. 


Details of various specialized lighting effects are shown in sketches developed by 


architect on utility’s commercial lighting staff 
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of adequate wiring common to all 
classes of commercial installations are 
emphasized so that all industry groups 
—jobbers, contractors, union elec- 
tricians, fixture manufacturers, and 
draftsmen—will absorb—and in turn 
present—a uniform, consistent story 
of lighting quality to the customer. As- 
sociation of adequate wiring principles 
with the commercial as well as resi- 
dential field is fostered. Wiring for 
the ultimate need instead of immediate 
load is stressed as a principle. 

4. Interpret Modern Design Tech- 
niques. By demonstration and illus- 
tration in architects’ drawings, the ap- 
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plications of various types of lighting 
techniques to different merchandising 


problems are shown. New lighting 
tools and developments are interpreted 
and their applications outlined. Ten- 
dencies to think of store lighting in 
terms of general illumination—20 to 25 
percent of potential load—are over- 
come. 

5. Explain Utility Clearing House 
Function. The company’s function as 
a clearing house for information on 
commercial lighting and wiring is ex- 
plained. Services of the commercial 
lighting division are offered for con- 
sultation and assistance in the layout 
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of store lighting; availability of the 
company library of technical and ap- 
plication data is emphasized. 

In all of the above objectives every 
attempt is made to fit the industry 
members to act as competent lighting 
advisers should they be called in by 
architects or store owners. 

Principal portion of each meeting 
session is devoted to the presentation 
of a detailed and complete lighting de- 
sign for a particular type of store 
complete with an architectural render- 
ing of the inside of the store, in per- 
spective; a detailed floor plan for the 
store showing arrangement of fixtures 























LIGHTING EQUIPMENT 


ADDITIONAL SERVICES 





Electrical Plan for Modern Drug Store 


SYMPOSIUM ON COMMERCIAL LIGHTING—Representing the men who do 75 percent 
of all lighting installations and 100 percent of the major lighting jobs in Milwaukee, 
this group forms the industry task force that will relight Milwaukee stores 





Circuits Wattage 
Canopy and Entrance 
BNE. Si taie chs an ee ah ew 6 DN DCS ele Ace} AK Sb abe eee a ol et 1 1.200 
SIL? ahi andts)a es ens 6 WA ical aN Asie ORAS RE OREN AAS OE Oe es 1 0.800 
EET is nice n a biaiee S dei AM a SS SUE ARON SO ee Ree 1 1.200 
CN CIR sg ou. wie .0 0690 0's 0 eh AE WOH 48-0 OR Oa eS wae 1 0.500 
NS IN 256 55a, 615519 6.8 a6 5d W ere AS Sik SiS eae Swe Ee RR 3 4.000 
General Lighting 
EOD ERE ORES GRIN «ono oe ccc dtcccrcvdnawvensingdeeces 6 4.400 
Prescription Department, Phone Booth, 
Display Cases at rear, Bracket at sink, 
Clock, rear Convenience Outlets, Storage room..................6- 2 1.500 
Down Lighting 
ae rN oo 6 he wiicre?ncehe dwar SR Blew, MWe @ Were wa eae ee 2 2.000 
Valance Lighting, Niches and Show Cases.............cecceceeees 3 3.000 
COE GN nii'5.6 5506s SERS i a BAR ed d's swe conan 2 1.500 
22 20.100 kw. 
REFRIGERATION SERVICE 
Pomme TODOTNGOE, AG BD. oc 5c ccs cece eeanrcccccsesasens 0.250 
ee ae ES ee ee ee ee ee eee 0.250 
Pe ee eres hw adn bie bs ba eb ew aeee es bobo ke se eee 1.800 
es Wr ainda eee 06646-50005 Ses ERR 1.000 
UD. a. bck ees Re A AM ih aS Aa ee EO Re we SO 2.000 
SS. os ccs ae See eb aed SS Se eae Sabb as eee 1.000 
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SERVICE REQUIREMENTS 


Time Switch for window and signs. 
Heating Plant and Air Conditioning. 
Jasement Lighting. 


200-ampere service switch 
150-ampere fusing 
24-circuit lighting cabinet 





28.200 kw. 





cuss applications and lighting design. 

3. An electrical contractor discussed 
the wiring problems involved in each 
class of commercial establishment. 

A studied effort was made to restrict 
registration for the lighting series to 
between 100 and 125 and to confine at- 
tendance to working members of the 
lighting industry who are sincerely in- 
terested in the subject. Precautions 
were taken to avoid attracting volatile 
“course takers” whose enthusiasm 
runs high for a few sessions and then 
drops to nothing. 

To control attendance a registration 
fee of $3.00 was charged, $1.50 to be 
refunded for 80 percent meeting at- 
tendance. The balance will be used 
for refreshments at the last meeting. 

Notices of the meetings were taken 
to the Milwaukee Chapter of the Elec- 
trical Contractors Assn. and to the 
electricians’ union. Jobbers were con- 
tacted personally and others of the 
lighting industry were reached by mail- 
ing notices from the I.E.S. member- 
ship list. 

Registrations by the third meeting 
had reached 125. Those in attendance 
were the men in the lighting industry 
who do 75 percent of all lighting and 
wiring installations in Milwaukee and 
100 percent of the major jobs. 


PROGRAM 
of Meetings for Commercial 
Lighting Symposium 
The Lighting Market—Store Func- 
tions 


. Hot and Cold Cathode, Slimline, In- 
candescent Lamps#Lighting Design 
for Modern Food Store 

. Lighting for the Drug Store— 
Planned Church Lighting 


. Lighting the Jewelry Store— 


and lighting equipment; and architects’ 
sketches showing how lighting can be 
used for special merchandising tasks, 
such as attraction lighting, entrance 
and window lighting, island counter 
lighting and valance treatments. 

Reproduction of the architectural 
drawings developed for each type store 
are planographed and bound in an in- 
dividual commercial lighting portfolio 
for each member attending the lecture 
course. Typical drawings for drug 
store lighting are illustrated. 

Faculty members who address the 
meetings were carefully selected from 
among local J.E.S. members. Of 20 
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speakers only five—one in four—were 
utility people. These two decisions are 
based on the company’s desire to build 
the prestige of local lighting specialists. 

Three types of speakers were used to 
discuss each type of store or com- 
mercial establishment: 

1. A speaker from the local retail 
association (of druggists, grocers, 
etc.), discussed the special problems 
of merchandising in that field and 
related these problems to the need for 
special lighting. 

2. A manufacturer’s or jobber’s 
representative or utility lighting engi- 
neer was generally called upon to dis- 
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Women’s Apparel Store 


. Lighting Design for the Restaurant 


—Men’s Furnishing Store 


. Lighting Layout for Shoe—Hard- 


ware Stores 


. Lighting the Furniture Store; Ap- 


pliance Show Room Planned 
Church Lighting 


. Comfort Considerations for Seeing: 


Offices—Schools 

Decorative Lighting Applications 
Night Clubs, Public Areas, Lumi- 
nous Fronts 

Color and Lighting — Lighting 
Equipment Exhibit 
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Europe Leading U.S. in 


Farm Service a Myth 


Valid comparisons between rural electrification 


in U. S. and in European countries are impossible, 


but available data show our nation far ahead 


E. A. STEWART, Interstate Power Co., Dubuque, lowa 





AWAY BEHIND certain European 
countries, particularly Sweden, Den- 
mark and Holland. That’s a pretty gen- 
eral impression of the status of rural 
electrification in the United States. 
This impression results from _ the 
spoken and written statements of many 
men and agencies that some years back 
helped to condition the public mind for 
establishment of the Rural Electrifica- 
tion Administration and that now are 
offered in justification of ever larger 
appropriations for expanding REA op- 
erations. REA does not need that kind 
of propaganda. 

They say that in this country only 40 
percent of the farms now have electric 
service, while in Europe before the war, 
95 percent of the farms in France had 
service, 85 percent in Denmark, 100 
percent in Holland, 65 percent in Swe- 
den, 55 percent in Norway, and 83 per- 
cent in Belgium. 


Comparisons Not Valid 


Such comparisons certainly make it 
appear that we are lagging woefully be- 
hind in bringing electricity to our 
farms. But they are not valid compari- 
sons. They neglect, either by intention 
or ignorance, several determining con- 
siderations. 

One consideration is size. The land 
area of continental United States is 3 
million square miles; France, the larg- 
est country named above, is not even 
one tenth as big and Belgium, the small- 
est, is less than one percent of our size. 
If rural electrification in all of Europe 
were set beside that of our country the 
comparison would be more nearly rea- 
sonable—which is impossible because 
the figures are not available—and the 
writer is willing to make a modest 
wager that the United States would 
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show much the higher ratio of the two. 

Let us select some areas in this coun- 
try that are more nearly equal in size 
to the cited European nations and see 
how the comparisons shape up. Massa- 
chusetts, Connecticut and Rhode Island 
have a total area of 13,926 square miles 
and over 83 percent of the farms in 
these states are electrified. The com- 
parisons with 85 percent in Denmark 
(16,570 square miles), with 83 percent 
in Belgium (11,752 square miles), even 
with the 100 percent in Holland (13,- 
208 square miles), are not unfavorable 
to this country. 

Sweden has 173,157 square miles 
and 65 percent of its farms have elec- 
tric service. Compare this country with 
California which has 155,652 square 
miles and 83 percent of its farms elec- 
trified. Or take the Pacific Coast states 
of Washington, Oregon and California, 
of whose farms over 75 percent are con- 
nected to electric lines and whose area 
of 318,095 square miles is larger than 
any European country except Russia. 

Putting the comparisons on more 
nearly equal basis relative to sizes of 
areas does not by any means remove 
all the error from them. There still re- 
main the differences between a farm in 
Europe and one in the United States. 
In some European countries there are 
no, or very few, farms as we know 
farms here. The decriers of rural elec- 
trification progress in this country say 
that 95 percent of the farms in France 
have electric service. That is an impres- 
sive ratio. But it loses all validity as a 
comparative quantity when one consid- 
ers what and how big French farms 
are. They average 24 acres. They are 
simply crop and pasturage fields. The 
peasants who work them do not gen- 
erally live on them, but in “communes” 
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or small villages. Thus a group of 
“farms” is served by connecting up the 
houses in the village where the farmers 
live. 

The same condition of farms much 
smaller than those in the United States 
and of farmers living in villages pre- 
vails in greater or less degree all over 
Europe. How can that be compared 
with the condition in this country where 
the average farm has over 175 acres 
and farmers live on them? It takes 
about 35 miles of line to serve 100 
American farms. The same number of 
European “‘farms” can be connected by 
bringing service to two or three vil- 
lages. 

And the whole story of unfair com- 
parison is not told yet. Segregated 
data on rural electrification, according 
to reports to the 1936 World Power 
Conference, are not generally available 
for European countries. The ratios 
quoted as of farm electrification are in 
some cases not that at all. For instance, 
the 83 percent for Belgium and the 100 
percent for Holland are actually the 
ratios for all customers in the two na- 
tions, it being assumed by these Ameri- 
can propagandists that the same pro- 
portions obtain in farm service. The 
Conference report from Holland says, 
“Tt is reasonable to assume that an ap- 
preciable percentage of the farms are 
without electric service.” 


Comparison of Usage 


Information presented at the Confer- 
ence indicates that the use of electricity 
on European farms is low. Of Belgium 
it was said the “rural communes often 
show minimum values of consumption 
of 15 kw.-hr. per inhabitant per year.” 
Indicated average energy usages for 
eight cooperatives in ,France varied 
from 44 to 263 kw.-hr. per subscriber 
per year. In pre-war Germany the an- 
nual average per farm was only about 
300 kw.-hr. Set these figures alongside 
the approximately contemporary aver- 
ages for the period 1932-1935 of about 
800 kw.-hr. per farm per year in the 
eastern part of the United States and 
nearly 7,000 kw.-hr. in the Mountain 
and Pacific regions. 

Thus it appears that valid compari- 
sons of rural electrification progress 
between the United States and Euro- 
pean countries are impossible and that 
honest attempts to set up such compari- 
sons must result in the conclusion that 
our country is not behind those na- 
tions, but is far ahead of them in elec- 
tric service to farms. 
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Criteria for Post-War 
Substation Design 


Successful war-time expedients provide basis for continued evolution 


toward simpler layouts—Cost in two decades potentially reduced 


nearly two-thirds—Factory-assembled gear permits omission or low- 


ered cost of building—Removable air breakers an aid 


].S. PARSONS* and R. L. WITZKE*“, Westinghouse Electric Corp., East Pittsburgh, Pa. 





MANY fundamental design practices 
adopted during the war, as a matter of 
expediency to conserve critical ma- 
terials, have sufficient merit to warrant 
post-war adoption. The permanent 
value of these practices has been veri- 
fied by the service continuity main- 
tained during the emergency with an 
absolute minimum of equipment and 
manpower. Some of the gains that can 
be made by the adoption of these new 
fundamental design practices can be 
illustrated by reviewing a number of 
typical substations. 

A typical substation in common use 
about two decades ago is Substation A, 
(Fig. 1). The single 13.8-kv. bus is 
automatically sectionalized; the main 
and auxiliary 4,160-volt buses are au- 
tomatically sectionalized; the 4,160- 
volt transfer bus is manually sectional- 
ized. Three single-pole breakers and 
three single-phase induction regulators 
are used to control each feeder circuit. 
The 15-kv., three-pole breakers, as well 
as the 4160-volt breakers, are of the 
cell-mounted, fixed-position type. Three 
percent reactors are installed in each 
feeder circuit to limit the short-circuit 
stresses on the regulators, which are de- 
signed for a maximum short-circuit 
current of 25 times rated current. The 
four three-phase transformers are oil- 
insulated, with automatic air blast to 
provide emergency capacity. This sta- 
tion will provide excellent service but 
at a high cost compared to other avail- 
able designs. 

Cost of the electrical equipment for 
this station, designed for a firm capac- 
ity of 16,000 kva., is $21.75 per kva. 
In addition, the installation and build- 





* Distribution Engineer and Central Station 
Engineer, respectively. 





CUTAWAY view of large indoor distribution substation ’C” showing its completely metal- 


clad equipment. 
changes. 
buses. 


Its feeder-unit construction provides maximum flexibility for load 
All connections between unit assemblies are short, insulated metal-clad 
Air circuit breakers and transformers are used throughout to eliminate the 


hazards of oil fires. Removable air breakers with spares are included 


ing costs will be high because of the 
space requirements and the large num- 
ber of component parts required. Some 
of the features that account for this 
high cost are the single-pole 4,160-volt 
circuit breakers and the single-phase 
regulators, refinements that many com- 
panies have found unnecessary for gen- 
eral application. The use of both 4,160- 
volt auxiliary and transfer buses and 
the many disconnecting switches, to 
minimize service outage times and to 
maintain equipment, is also expensive. 

Introduction of metal-clad switch- 
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gear with removable three-pole, air cir- 
cuit breakers and triplex regulators 
makes considerable savings in invest- 
ment possible. The flexibility and re- 
liability of Substation A can be re- 
tained and savings realized by the adop- 
tion of these improvements, as has been 
done in Substation B, (Fig. 2). The 
cost of the electrical equipment has 
been reduced to $13.60 per kva. or 63 
percent of Station A. The installed cost 
will, however, be relatively high when 
building and wiring costs are con- 
sidered. 
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FIG. 1—Substation “A”, an individual-feeder-regulated sub- 
station as commonly built 20 years ago; electrical equipment 
cost, $21.75 per kva. 


Prevailing Design Practices 


Modern equipment results in the 
greatest cost reduction when used in 
conjunction with modern, simplified 
substation designs. Substation C, Fig. 
3, illustrates this point. The use of 
metal-clad switchgear with removable 
air breakers throughout has eliminated 
the need for the large number of dis- 
connect switches used in Substation A. 
By providing one spare 15-kv. and one 
spare 4-kv. breaker, any breaker can 


be maintained by withdrawing it and. 


inserting the spare in its place. The 
proved reliability of modern equipment 
has justified the substitution of a mag- 
netizing current break switch for the 
13.8-kv. transformer breakers. The 
station is designed on a unit basis with 
one TCUL, three-phase, dry-type trans- 
former associated with each feeder. 
The transformers are not paralleled on 
the 4,160-volt side so the feeder break- 
ers have an interrupting capacity of 
only 50,000 kva. No transfer bus is 
included, on the basis that facilities 
will be available outside the station for 
switching load from one feeder to ad- 
jacent feeders. These switching fa- 
cilities should be provided in any 
event to restore service quickly in case 
of feeder trouble, so can be used to 
maintain substation equipment. The 
failure of a transformer will result in 


ARR 


Main 4160-Voit Bus 
te 
Auxiliary 


Eight 4160-Volt Regulated Feeders 


ELECTRICAL WORLD @ January 5, 


500 000 
Kva 


4000/5333-Kva 
Transformer 


150 000 Kva 


150 000 
Kva 


400- i] 
Ampere 
3% +o 


Reactor 


1 Triplex 
144-Kva 
+ 5% 


Regulator 





13 800-Volt Bus 


Aa 
in POR 
I 


Tee 
Hat TH 


ransfer 


Eight 4160-Volt Regulated Feeders 


FIG. 2—Substation “B”’, a modification of substation “A” to 
take advantage of modern equipment: electrical equipment 


cost, $13.60 per kva. 


an outage on two feeders, but this will 
not materially affect service continuity 
with modern transformers because most 
service interruptions will be due to 
feeder trouble. 

Cost of the electrical equipment in 
Substation C is $11.60 per kva. or 
only 54 percent of the equipment cost 
in Substation A. The installation cost 
will also be considerably lower be- 
cause of the factory-assembled equip- 
ment used. The use of air transformers 
and breakers permits safe installation 
of all equipment indoors without pro- 
viding for the hazards of oil fires. The 
relative floor spaces required for Sta- 
tions A and C is évident from the floor 
plans in Fig. 4. 


Transfer Bus 


Cost of adding a transfer bus to Sub- 
station C, (Fig. 5), is $2.00 per kva. 
The transfer bus is energized from an 
extra transformer provided with a 
selector switch for connection to either 
of two high-voltage bus sections. Each 
feeder circuit has two breaker com- 
partments, one connected to a trans- 
former secondary and the other to the 
transfer bus. Removable breakers are 
normally installed only in the trans- 
former compartments, and one spare 
breaker is provided for transferring a 
feeder to the transfer bus for either 
transformer or breaker maintenance. 
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The cost of Substation D is $13.60 per 
kva. or 63 percent of the cost of Sub- 
station A. 

The above discussion has been de- 
voted to indoor stations only, although 
the same general comments apply to 
outdoor stations. The cost of the elec- 
trical equipment in Substations C and 
D will be 5 or 6 percent lower in an 
outdoor station. The outdoor metal- 
clad switchgear will be higher in cost, 
but this is more than offset by the lower 
cost of the oil-insulated transformers 
used outdoors. 


Bus Regulation 


Experience of some power compa- 
nies has indicated that 5,000 or 6,000 
kva. of load can be bus regulated with 
little or no supplementary individual 
feeder regulation. Where bus regula- 
tion can be employed, further savings 
in substation investment are possible. 
Three basic arrangements of bus-regu- 
lated substations are illustrated in Figs. 
6, 7, and 8. These stations have a 
firm capacity of 16,000 kva., the same 
as Substations A, B, C, and D. Each 
station is designed to control a maxi- 
mum normal load of 6,000 kva. 
through one set of regulating equip- 
ment. The voltage of each group of 


three feeders is regulated independently 
so the feeders can be grouped accord- 
ing to length or required regulation. 














13 800-Volt Bus 


500 000 
Kva 
Incoming 


50 000 
Kva 


2500/3125-Kva 
Transformers 


-a7 
+ 5% 


Tap Changer 


Eight 4160-Volt Regulated Feeders 


FIG. 3—Substation “C”, an individual-feeder-regulated substation of 
simplified unit design; electrical equipment cost, $11.60 per kva. 


The stations are so designed that a 
supply circuit fault will cause no, or 
only a momentary, service interrup- 
tion. All stations will carry a load of 
16,000 kva. with any one supply cir- 
cuit out of service. 


One Unit, Three Feeders 


The 13.8-kv. switching in Substation 
F, (Fig. 6), is basically the same as for 
Substation C. One three-phase trans- 
former with TCUL supplies three 
feeder circuits, and no two transform- 
ers are normally paralleled on the 
4,160-volt side, in order to limit the 
fault current and to allow independent 
regulation of the three feeder buses. 
A transfer bus is included in this case 
because it would be impractical to 
transfer the load from three feeders at 
the same time outside the station to 
maintain station equipment. A spare 
transformer is included to carry the 
load of three feeders in case of trans- 
former maintenance or failure. Each 
feeder circuit has two breaker com- 
partments, one connected to a trans- 
former bus and the other to the transfer 
bus. ‘ 

Removable breakers are normally in- 
stalled only in the transformer bus com- 
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partments; feeders are transferred to 
the transfer bus by using one spare 
feeder breaker. The cost of the elec- 
trical equipment in this station is $9.20 
per kva. or only 79.3 percent of the 
cost in Substation C, the lowest cost 
station with individual feeder regula- 
tion. This cost is based on oil-insulated 
transformers and indoor metal-clad 
switchgear with air breakers. 


H. V. Breakers Omitted 


In Substation G (Fig. 7), two trans- 
formers connected to separate supply 
circuits are bussed on one 4160-volt 
feeder bus. Any one supply circuit or 
transformer can be removed from serv- 
ice and the remaining transformer can 
supply the entire group load without a 
service interruption. The cost of the 
electrical equipment in this station is 
$9.65 per kva., which is slightly higher 
than the equipment cost in Substation 
F. However, the absence of high-volt- 
age circuit breakers will give this sta- 
tion a cost advantage when the supply- 
circuit voltage is above 15 kv. 


Tie Closed Automatically 


The transformers in Substation H. 
(Fig. 8), are not bussed on either side 
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135-Kv Switchgear - 


penis OF Gy remem 


4-Kv Switchgear 


With Air Breakers and Air-Cooled Transformers 


FIG. 4—Floor plans of buildings for substations “A” 
and “C” indicate 


relative floor spaces required 


so this station will not render quite as 
good service as Substations F and G. 
When a transformer breaker is tripped 
manually or automatically, the bus tie 
breaker is closed between the feeder 
bus and the transfer bus. If the trans- 
former breaker has been tripped auto- 
matically, restoration of normal voltage 
on the transformer secondary will trip 
the bus tie breaker and then close the 
transformer breaker. Normal condi- 
tions are restored by manually tripping 
the bus tie breaker if the transformer 
breaker has been manually tripped. As 
no two transformers are ever paralleled, 
there is a momentary service interrup- 
tion during the transfer of load between 
buses. When using indoor metal-clad 
switchgear with air breakers, and oil- 
insulated transformers, the cost of the 
electrical equipment is $8.20 per kva. 


Outdoor Cost Higher 


Cost of the electrical equipment for 
Substation F, G, and H will be some 
6 to 9 percent higher when installed 
outdoors because of the higher cost of 
outdoor metal-clad switchgear. How- 
ever. the installed substation cost may 
be lower because no _ building is 
required. 
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Summary of Principles 


The basic principles which were fol- 
lowed in the design of the above sub- 
stations can be summarized in the 
following manner: 

1. Use of standard metal-clad switch- 
gear with removable air circuit break- 
ers throughout, allowing simplification 
of the station, eliminating unnecessary 
disconnect switches, and minimizing 
maintenance time. 

2. Omission of transfer buses used 
solely for maintaining breakers and 
other apparatus associated with a sin- 
gle feeder. 


3. Installation of spare transformer 
capacity to pick up load automatically 
in case of a supply circuit failure, and 
manually in case of a transformer 
failure. 

4. Holding feeder fault kva. to 150,- 
000 or less by limiting the maximum 
transformer capacity connected to a 
feeder or feeder bus. 

5. Simplification, or if conditions 
warrant, omission of high-voltage 
switchgear. 

6. Use of bus regulation wherever 
possible. 
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FIG. 7—Substation “G”’, a bus-regulated substation with its 
transformers bussed in pairs on their low-voltage side only; 
electrical equipment cost, $9.65 per kva. 
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Russian Gas for Power 


Seven regions in the Ukraine will 
be crossed by a 500-kw. pipe line to 
feed natural gas from the Carpathians 
to the city of Kiev. Before the war 
Kiev had to rely on petroleum and 
coal from distant points. Now the 
local power plants will be converted 
from coal to gas and avert the haul- 
ing of coal over a transportation sys- 
tem already heavily taxed. Other es- 
tablishments to have gas are heat 
plants, factories, bakeries, laundries, 
hotels, apartments, etc. 

Reserves are estimated to be 55 bil- 
lion cubic meters, enough to supply 
Kiev with 1,500,000 cubic meters a 
day for some 25 years. 


INCOMING 


o 
t 


Li 


Vv 
25% tout. —p—f>—- 


EIGHT 4160-VOLT FEEDERS 


FIG. 6—Substation “F”’, a bus-regulated substation with its 
transformers bussed on the high-voltage side only: electrical 
equipment cost, $9.20 per kva. 


<———FIG. 5—Substation “D”, a substation similar to substation “C” 
except provided with a transfes bus for ease of maintenance; 
electrical equipment cost, $13.60 per kva. 


INCOMING 


whe 





EIGHT 4160-VOLT FEEDERS 


FIG. 8—Substation “H”, a bus-regulated substation in which 
the transformers are not bussed on either side in the station; 


electrical equipment cost, $8.20 per kva, 











DIGESTS 





Condensations and abstracts of articles in the foreign press, 


committee reports, unpublished papers before numerous tech- 


nical societies, research bulletins, standards. 


Versatility Features 
Mobile Substations 


From a paper by S. B. Farnham, Cen- 
tral Station EHngineering Divisions, 
General Electric Co., presented before 
the Southeastern Electric Exchange, 
Raleigh, N. C., October 4, 1945. 


MOBILE SUBSTATIONS have become recog- 
nized as essential, not only for emer- 
gencies, but also as temporary replace- 
ments, relieving seasonal overloads or 
carrying temporary loads, today are used 
in half the 48 states, besides helping re- 
build war devastated areas overseas. 

Two fundamental factors have an im- 
portant bearing on their design and use: 
(1) A tendency because of their versatility 
to include the maximum kva. capacity 
and range of voltages, and (2) limitations 
on weight, dimensions, etc., because they 
must travel over public highways. Con- 
sequently there was until recently almost 
complete lack of uniformity. 

Typical mobile unit substations incor- 
porate incoming line switching, fuse pro- 
tection and transforming capacity, and 
switching, metering and protection for 
the outgoing feeder circuit, all mounted 
on suitable highway trailers. Sizes avail- 
able for standard 3-phase circuits range 
from 750 kva. to 3,750 kva. Incoming 
circuit voltage ratings go up to 66 kv. 
Outgoing circuits fall into two classes, 
2,400 volts and 4,160 volts, or 2,400, 4,160, 
7,200 and 12,470 volts. 

Forced-oil, forced-air type are used in 
the larger transformer ratings. Smaller 
units are cooled with forced air only, the 
oil circulating by convection. 

Automatic winding temperature pro- 
tection is incorporated in all units, start- 
ing the fans, lighting a warning signal 
lamp, or ringing a bell, and finally trip- 
ping the breaker if the temperature con- 
tinues to rise. 

Where the substation weight exceeds 
35,000 lb. a double rear axle is necessary 
to conform to loadings permissible in 
most states and to prevent overloading. 
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Overloading of tires up to 20 percent is 
generally considered acceptable, as the 
yearly mileage is very low and age be- 
comes the principal cause of tire deterior- 
ation. Screw jacks remove the load from 
the tires when the unit is in use and per- 
mit leveling. 

As regards movement, no two states 
have identical restrictions. Different fea- 
tures may be the limitations in adjoining 
states. Whenever the desired rating 
should exceed the restrictions in one or 
more of the states involved special per- 
mits may be obtainable. Requests for 
these generally receive utmost considera- 
tion, since mobile units are primarily 
emergency equipment designed for public 
service, and since highway restrictions 
are designed to govern common carriers 
that travel over the road continually, 
whereas the substations move infrequently 
and are handled by a highly competent, 
responsible organization. 


Effects of Weather 
on Power Systems 


From a discussion by J. S. Forrest be- 
fore a joint meeting of the Institution 
of Electrical Engineers (British) and 
the Royal Meteorological Society, Oc- 
tober 18, 1945. 


WEATHER FORECASTS can assist power sys- 
tem operators in preparing loading and 
maintenance programs and in taking pre- 
cautions against damage due to abnormal 
weather. Forecasts of thunderstorms, 
sudden falls in temperature, and particu- 
larly sleet, are the most important. For- 
tunately an accurate 12-hr. or even 6-hr. 
forecast would be much more satisfactory 
than a longer one of doubtful accuracy. 
It is essential that the short-period fore- 
casts be transmitted by radio or other 
rapid means to all interested personnel. 
Heating and lighting components of the 
total electric power load are determined 
almost entirely by weather. The heating 
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load is serious as it is a large proportion 
of the total. It varies with the air tem- 
perature and to a less extent with wind 
velocity and relative humidity. Sudden 
cold spells may introduce irregular and 
often unforeseeable load increases. 

As an example, a comparison was made 
of the total generated load for southeast 
England for two consecutive Mondays, 
January 29 and February 5, 1945. The 
only significant difference was that the 
mean temperature January 29 was 25.5 
deg. F. and February 5 was 50.5 deg. The 
mean load for January 29 was 1,500 mw. 
and for February 5 was 1,180 mw. Thus a 
drop of 25 deg. in the mean temperature 
caused an increase of 31 percent in the 
mean load. At the same time the peak 
load was up 22 percent. 


Laying Cables 
by Plow 


From an article by P. F. Clark in 
“Blectrical Review,’ London, Septem- 
ber 14, 1945. 


EXPERIENCE over the past two years by 
the Northwest Power Co. (England) 
with a device for laying 33-kv. cable in an 
underground trench, prompted the im- 
provement of the method and construc- 
tion of a new cable-laying plow which has 
three separate elements. The leading one 
is a caterpillar-type tractor on which is 
mounted the reel of cable to obviate the 
tedious job of laying out the cable in 
front and then pulling it back through 
the colter of the plow as the latter moves 
along. 

Coupled directly behind by a kingpin 
is the plow chassis, which carries the cut- 
ting blade. By using interchangeable 
blades cables of various sizes up to a 
diameter of 4 in. can be laid to a depth 
of 3 ft. A hand winch which raises and 
lowers the plow blade can also be used 
for lowering an empty cable reel or mov- 
ing the rear portion of the plow into place 
for connection to the front portion after 
the two have been separated, as for chang- 
ing reels. 

The third section is a grout car which 
is towed by the plow. Pre-mixed concrete 
is carried in a tank on the grout car, 
which is mounted on a caterpillar-type 
tractor. The feed of grout to the trench 
to surround the cable as it is laid is 
through a pipe supplied by tangential 
buckets on a wheel rotating inside the 
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tank. The drive of this wheel is by a 
friction disk in contact with the tractor 
belt, so that the amount of concrete varies 
directly with the speed of the plow, en- 
suring a nearly constant section of con- 
crete around the cable. This plan was 
adopted as it was felt that the cable 
should be given protection against move- 
ment of the soil around the cable. It also 
fills the bottom of the slot cut by the plow 
and restricts movement of the cable itself. 
There is a further advantage that the heat 
transmission is uniform along the cable, 
and hot spots are prevented. 

Best speed for plowing has been found 
to be 12 yd. per min. A very steady pull 
has been obtained and the cable can be 
handled with great care. Six men can 
operate the device. 


Standardization of A.C. 
Turbo-Generators 
Proposed 


From a paper by G. A. Juhlin in the 
“Journal of the Institution of Elec- 
trical Engineers” (British), Septem- 
ber, 1945. 


VARIATION IN requirements imposed by 
the operators of large electrical machines, 
particularly turbo-alternators, affect all 
manufacturers, and unification of require- 
ments is the first step toward standardiza- 
tion. Complete interchangeability of all 
machines of a given rating would be 
ideal, but even mechanical interchange- 
ability of units would be of considerable 
benefit. The main requirements for the 
latter are: 

1. Uniform overall dimensions, includ- 
ing height of center and foundation seat- 
ings. 

2. The same dimensions of rotor jour- 
nals and shafts within the pedestals. 

3. Duplicate couplings. 

4. The same position for outgoing 
terminal leads, and arrangements for in- 
terchangeable connections. 

5. Identical positions for slip rings. 

6. Similar ventilating systems, with air- 
trunk connections suitable for coupling to 
machine inlets and outlets. 

7. Suitability of direct-connected ex- 
citers for the same foundations and for 
coupling to the main shaft. 

8. Interchangeability of house sets. 

Voltage of 33 kv. could be recom- 
mended for machines of 30,000 kw. or 
larger, as they have proved reliable in 
service, and show some advantage in 
efficiency and space owing to the absence 
of transformers. It would be necessary 
to retain 11 kv. for machines where the 
system voltage is 66 kw. or higher, as it 
would be uneconomical to wind machines 
for 33 kv. and then step up the voltage. 

Apart from the cost it may be undesir- 


ELECTRICAL WORLD e@ January 5, 





able to specify any greater voltage range 
than necessary. Operation at voltages be- 
low normal may result in instability with 
leading power factor, since the stability 
decreases as the field ampere-turns are 
reduced. Determination of the power fac- 
tor of a machine for a particular system 
needs more consideration than formerly 
owing to the charging currents of high- 
voltage systems. It is not economical to 
build machines for 0.8 lagging power 
factor when 0.95 is required, and may 
be undesirable on account of stability, as 
leading power factor usually is the rule 
at night on systems with high lagging 
power factor during the day. A machine 
built for 0.8 lagging power factor would 
not be as stable at power factors between 
0.9 lag and 0.95 lead as one of the same 


‘dimensions built for 0.9 lagging power 


factor. 

The short-circuit ratio, saturation and 
leakage reactance also must be taken 
into account; in general a high short- 
circuit ratio indicates a high margin of 
stability. Machines subjected to leading 
power factor should have a higher short- 
circuit ratio than those used with lagging 
power factor only. 

High-reactance machines are _ de- 
manded in order to limit the short-circuit 
kva. to be handled by the switchgear, but 
high reactance usually requires deeper 
stator slots, which in turn increases the 
stator diameter. Reactances recommended 
as standard for a 30,000-kw., 37,500-kva. 
rating at 3,000 r.p.m. are 11 percent for 
an 1l-kv. machine and 18 percent for a 
33-kv. machine; for a 50,000-kw., 62,500- 
kva. rating at 1,500 r.p.m. the reactances 
are 15 percent for an 11-kv. machine and 
20 percent for a 33-kv. machine. 


Electric Truck Kiln 
for Potteries 


From an article by H. EH. Meuche in 
“Brown Boveri Review,” October, 
1944. 


FOR POTTERIES intermediate in size be- 
tween those using small chamber kilns 
and those with continuous tunnel kilns 
an electric truck kiln is advantageous. 
The kiln proper is rectangular, and a 
cooling oven of equal size is alongside. 
A track runs into each, and the two 
tracks are connected by a transfer table 
outside. Ceramic products are stacked on 
a truck, which is run into the kiln. The 
capacity is about 3 cu.yd. 

Heating is by alloy elements mounted 
on porcelain tubes placed in walls, roof 
and door of the kiln and in the truck. 
Temperature is controlled by thermostats 
in the kiln, used in connection with a 
program controller. 
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Ordinarily the charge is inserted at 
6 p.m. and heated at a rate to reach 950 
deg. C. at about 4 a.m., the temperature 
then being maintained constant until 6 
o’clock, when current is cut off and the 
kiln allowed to cool all day, reaching 
about 350 deg. At 6 p.m. the truck is run 
out and transferred to the cooling oven 
and a new charge on a duplicate truck 
is inserted. The earlier charge is trans- 
ferred to the cooling oven, and remains 
until the next day, when it has cooled 
to between 30 and 40 deg. 

On this cycle the truck kiln takes 
about 800 kw.-hr. per charge and has a 
weekly capacity of 21 cu.yd. Carborun- 
dum and corundum grinding wheels are 
fired at 1,100 deg. C., taking 2,500 kw.-hr. 
for a gross charge of two tons, the heat- 
ing requiring 32 hr. and cooling 100 hr. 
Similar kilns are suitable for firing elec- 
trical porcelain such as large insulators. 
Since the maximum temperature is 1,300 
to 1,400 deg. carborundum heating ele- 
ments are used. 


Time-Deflection 
Characteristics of 
Moving-Coil Instruments 


From a paper by G. F. Tagg in the 
“Journal of the Institution of Elec- 
trical Engineers” (British), Septem- 
ber, 1945. 
DESIGN OF moving-coil instruments in- 
cludes consideration of such factors as 
damping and speed of response in addi- 
tion to torque, resistance, and the like. 
For instruments such as ammeters and 
voltmeters the time-deflection charac- 
teristics determine the time of response 
but have no effect on the steady reading. 
In such instruments as the ballistic gal- 
vanometer and the fluxmeter they are of 
importance, as they determine the read- 
ing. 

Response time, or time to come to rest, 
is important for any instrument. This 
can be defined as the time from the 
moment of switching on until the pointer 
reaches its final reading within the stated 
accuracy of the instrument, and after 
that remains within the accuracy. 

To check the accuracy of a design 
which has taken into account speed of 
response and damping, it is necessary to 
obtain by test the variation of deflection 
with time. This involves the use of a 
combined timing and viewing mechanism 
such that the position of the pointer can 
be observed at any time after the instru- 
ment has been switched on. Two devices 
are described, one incorporating a resist- 
ance-capacitance circuit for timing and a 
discharge lamp for viewing; the other a 
mechanical arrangement in which the 
timing is obtained by the aid of a syn- 
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chronous motor and the viewing is 
through a shutter tripped by the motor 
at the desired time. The latter device is 
useful when the instrument pointer goes 
to rest in 1] sec. or less. 

Effects of alternating and impulsive 
torques on a moving coil instrument are 
of interest. Sometimes it is desired that 
an alternating torque should have maxi- 
mum effect, while in other instances its 
effect should be as little as possible. In 
a rectifier-operated instrument, for in- 
stance, the current consists of a d.c. com- 
ponent to be measured along with super- 
imposed harmonics. The latter should 
cause negligible vibration of the pointer. 
In a vibration galvanometer, on the con- 
trary, a tuning device is provided so that 
the movement will give maximum re- 
sponse to current of a desired frequency. 


High-Frequency 
Hardening of Plastics 


From an article by Dr. H. Stéiger and 
Dr. F. Held in “Brown Boveri Re- 
view,’ September, 1944. 


SINCE THE MORE common plastics have 
relatively high power factors and cor- 
responding dielectric constants it is pos- 
sible to heat them internally with high- 
frequency current, which produces the 
highest temperatures within the piece 
rather than the surface. The phenol 
resins, such as bakelite, seem particu- 
larly suitable for the method, and were 
selected for a series of tests made by 
Brown, Boveri & Co. A self-excited 1.5- 
kw. high-frequency electronic generator 
producing about 23 megacycles was used. 
During the tests internal temperatures 
were obtained by embedded thermocou- 
ples, and test sections cut from the 
hardened specimens were used to de- 
termine the amount of hardening and 
the final chemical composition. 

It was found that the power factor is 
highly dependent on the temperature. 
As the hardening progresses both of these 
drop on account of the reduction in con- 
ductivity, thus giving a considerable 


Comparison of Preparation of 
Plywood Boards by Heated Molds 
and High-Frequency Current 





Thickness of Board, cm. 


1.27 | 26 | 15.4 








High-frequency electric 
heating: 
Power required, watts... |6,670 17,900 
Reaction time, min ‘ Rue 2 
Energy required, watt- 
ORE EES 7,350 
Hot-plate method: 
Reaction time, min.....| 2,375 
Energy required, watt- | 
Dan sekndenscacwen 8,520 |40,700 [409,000 
Ratios: 
Hot-plate time to high- 
frequency time err 2.15 4.16 41.7 
Hot-plate energy to high-| 
frequency energy.... 1.16 1.138 1.33 





37 ,500 
| 8.2 


35,800 /|307,500 
8 .32/342 











measure of automatic control over the 
process. Tests showed that the harden- 
ing of phenol resins from the interior 
outward by high-frequency current can 
be done much quicker than with ovens or 
hot-plate presses. A comparison of the 
two methods is given in the table. 


Micro-Breaks 
for Tumbler Switches 


From a paper by F. C. Fuke in the 
“Journal of the Institution of Hlec- 
trical Engineers” (British), Septem- 
ber, 1944. 


UsE OF MICRO-BREAKS in tumbler switches 
permits a complete change from time- 
honored practices and should reduce 
manufacturing costs materially. Apart 
from the electrical advantages consider- 
able mechanical advantage would accrue, 
as the inertia of moving parts would be 
greatly reduced and there would be less 
wear and tear. 

Tests show that the rate of recovery of 
dielectric strength of short air gaps is of 
the order of 25X10® volts per sec., so 
that only a short separation of contacts 
is required to prevent an a.c. arc from 
restriking. The breakdown voltage for a 
space of 0.005 in. is above 850. For a 
230-volt supply this gives a factor of 
safety of 3.7 at 25 deg. C., and even at 
100 deg. C. the factor of safety is 2.8 
for 230 volts. 

With a break of 0.005 in. the arc volt- 
age drop is about 15, while with a switch 
of long quick-break type it may rise to 
that of the circuit itself. Speed of break 
should be such that on a 50-cycle system 
contact separation is made in 0.005 sec., 
which is one-fourth cycle. 


German Synthetic 
Wire Insulation 


From a report of the Rubber Bureau, 
War Production Board and Office of 
Rubber Reserve, RFC, Washington, 
D. C., August, 1945. 


EXTENSIVE INFORMATION on German 
synthetic rubbers, including technical 
data on compounding, construction and 
processing of rubber-insulated cable and 
wire, was obtained by a group of Allied 
technicians sent into the occupied terri- 
tory by the War Production Board and 
the Rubber Director. 

For low-voltage flexible cables Buna S 
and polyvinyl chloride plastics were most 
commonly used. Cables for more than 
1,000 volts were generally lead covered. 
During the last two years restrictions 
were eased to permit underground instal- 





lations of cable with a coating of steel, 
aluminum or zinc crimped on and pro- 
tected with asphalt-saturated paper and 
cotton braid. 

Most insulation was put on by the strip 
process. Smaller wires were usually in- 
sulated in multiples of 24, two layers 
of compound being calendered to 15 mils. 

For high-voltage cable one company 
stripped two layers and extruded the ad- 
ditional insulation, taping it separately. 
This cable was used for 3,000 volts and 
was claimed good for 6,000 volts. An- 
other company stripped and taped the 
complete insulation at once. A third com- 
pany extruded without prior strip cover- 
ing. Extrusion speeds were slow, about 
100 ft. per min. for a 14-in. cable. 


System Load . 
Forecasting 


From an article by G. O. McLean in 
“Hlectrical Review,’ London, July 27, 
1945. 


PROBABLE LOADS in individual areas, or 
even in the area fed by one substation or 
one feeder, can be predicted by using the 
laws of probability. Hamilton in Elec- 
trical Engineering for June, 1942, showed 
that load forecasting is really synthesizing 
known individual loads, weighted to allow 
for various factors, such as rated load of 
individual appliances connected, type of 
tariff, social habits and weather. All of 
these factors lend themselves to scientific 
treatment, although the mathematics can- 
not be rigorous. The principal factors are 
the installed load (about 80 percent) and 
weather (about 10 to 15 percent). 

As an example, if 900 cookers of similar 
characteristics have been added to a sup- 
ply area in the eight months between two 
winter peaks, what effect will they have 
on the system peak? Each cooker can 
cause a small peak of say 4 kw.; but there 
is a lack of coincidence between peaks. 
Knowing the individual cooker load char- 
acteristic a summation over an extended 
period can be made. If the number of 
loads, N, is increased to infinity, the sum- 
mation will equal the integral of the 
curve depicting the single load. 

The cooker demand beinz known, the 
consumer’s load factor tells the energy 
consumed in the day. If he uses more 
energy it means that he is using the ap- 
pliance for longer periods, with more 
likelihood that the time of his demand 
will deviate from normal. This can be 
expressed mathematically or determined 
empirically. 

Finally, the factor which takes care of 
the number of peaks in the concentration 
period, N, can be defined as the ratio of 
the resultant peak to N times the peak 
of one cooker. This and the non-uniform 
distribution in time will increase the aver- 
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age load by an amount proportional to 
the square root of the actual number, N, 
assuming an infinite number of such 
loads. 


What Causes 
German Line Failures 


From a Summary Report on Investi- 
gation of Electric Power Practice in 
Germany, prepared by Herbert J. 
Scholtz, Commonwealth & Southern 
Corp., Birmingham, Ala., and Charles 
F. Wagner, Westinghouse Electric 
Corp., Pittsburgh, Pa., for the War 
Utilities Subcommittee of T'I.1.C., 
October, 1945. 


ELECTRICAL LINE failures for the high- 
tension systems of the RWE were fur- 
nished for the eight-year period from 
1931 to 1938, as a part of the investigation 
o{ power practice in Germany conducted 
by the authors under the auspices of the 
War Production Board. Most of the en- 
gineers interviewed on the subject were 
more concerned with fog and dirt than 
with lightning, although the statistics do 
not justify this attitude, as will be seen 
from the tabulation. 


Summary of Electrical Line Failures 
110-kv. and 220-kv. Systems of the RWE 
Eight-year Period, 1931-1938 























110 Kv. 220 Kv. 
Num-| Per- | Num-| Per- 
ber cent ber cent 
Fatlures, classified: r 
Single-phase (line to 
ground) 
Caused by lightning 
(known by mag 
Ri aya cant | 264 31 174 | 40 
Caused by fog and dirt | | 
(known by mag 
NG 6-o633 sian ee 64 7 95 22 
Other causes ; 280 32 95 22 
Total single-phase} 

failures..........}| 608 70 364 84 

Polyphase (cleared by 

circuit breakers | 

Caused by lightning 216 25 28 6 
Caused by fog and dirt 18 2 31 7 
Other causes meen 26 3 11 3 

Total polyphase fail- 
We irak sch enews 260 30 70 16 

Total system fail- 

Se eer 868 100 434 100 
Failures due to lightning} 480 56 202 46 
Failures due to fog and!| 

Ges cadeuwnasie | 82 9 126 29 
Ratio, single-phase to | 
polyphase | 
Due to lightning. .... | 1.24 6.66 
Due to fog and dirt... 3.50 3.14 
Total failures...... 2.33 5.25 
Ratio, Nghtning to fog! 
and dirt | 
Single-phase, line-to- 
ground failures.....| .... 4.43 1.82 
Polyphase failures....| .... |12.50 0.86 
Total failures......] .... | 6.22 1.59 
Average length of lines for 
8-yr. period, miles. .... 1,610 1,010 
Length of lines as of Sep- 
tember, 1939, miles. . 1,960 1,440 
Failures on a basis of 100 
mi. per yr. 
System total........ 6.75 100 | 5.33 100 
Single-phase, line to 
Css se eeen nes | 4.67 70 | 4.51 84 
POR OED. ck cccecae 2.08 30 | 0.84 16 
| 
Total for summer half-| 
years Apr. 1-Oct. 1] 5.33 80 | 4.13 7 
Total for winter half- 
years Oct. ian. 1} 1.42 20 | 1.22 23 
Ratio of fog and dirt fail- 
ures in winter to those 
in summer........... 0.55 0.62 
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Television-SoundSystem 
Developed by British 
Firm 


From a release by the British Infor- 
mation Services, November, 1945. 


Cost OF TELEVISION may be reduced con- 
siderably, both for the broadcasting sta- 
tion and for the =1blic, by a new system 
announced by the firm of Pye, Ltd., 
which pioneered in radar and was promi- 
nent in its development during the war. 
The new system embodies the principle of 
“pulses,” lasting a few millionths of a 
second, such as are used in radar. With 
it a home set can receive both vision and 
sound, Previously a transmitting station 
needed two distinct units, one for the pic- 
ture and one for sound. Likewise the re- 
ceiving had to be done on two sets, either 
separate or housed in one cabinet. 

When a television transmitter is send- 
ing, short intervals occur when no signal 
is emitted as the tracing spot returns to 
its starting point to begin a new line. 
These intervals, each ten-millionths of a 
second, represent one-tenth of the total 
time, and there are 10,125 of them a sec- 
ond. These periods are used in the new 
system to send “sound snapshots.” 

It is claimed that the new system elimi- 
nates the possibility of interference in the 
television receiver between sound and 
vision; it permits a far simpler receiving 
aerial; less frequency space is needed, 
as both sound and vision are transmitted 
on one frequency; pictures are held 


steady, even during severe signal fading; ‘ 


clear reception for television sound pro- 
grams is possible at greater distances be- 
cause of less noise and interference. 


Surface Hardening 
Of Steel by 
High-Frequency Current 


From an article by R. Casti in “Brown 
Boveri Review” for September, 1944. 


EppY CURRENTS produced by strong high- 
frequency fields cause intense local heat- 
ing even in good conductors, a phenome- 
non which is being used to advantage in 
the hardening of thin peripheral layers of 
steel by very rapid heating, the heated 
portion then being hardened by rapid 
cooling. Since only the surface is heated 
a minimum amount of energy is required 
and the heating time is extremely short. 
The inner core of the metal is not affected, 
so the warping is much less than with 
other methods, and usually the machining 
can be completed beforehand while the 
metal is soft, as compared with the sub- 
sequent grinding which is necessary with 
most other surface hardening methods. 
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If enough power is used to permit the 
hardening temperature to be reached very 
quickly the heat dissipation is small, and 
if the part is cooled immediately it is 
possible to harden to depths of less than 
1 mm. (0.04 in.). The three principal 
factors involved are the depth of penetra- 
tion of the eddy currents, the power per 
unit surface area, and the heating time. 
The depth of penetration, or thickness of 
the current-conducting peripheral layer, 
is proportional to the reciprocal of the 
square root of the frequency, while the 
power input is directly proportional to the 
square root of the frequency. 

For carbon steel heated to 850 deg. C. 
in about 1 sec. with 500-kc. power the 
depth of penetration is about 0.9 mm. 
(0.036 in.) The faster the heating the less 
heat is produced, and consequently the 
thinner the layer hardened. 

In order to permit the transfer of the 
necessary energy the coupling between 
the inductor and the charge should be as 
close as possible, and the inductor should 
be adapted to the contour of the part 
treated. The inductor may be of tubular 
copper, water cooled. For large specimens 
where the available power is too small to 
heat thé entire surface at once, or where 
the contour is irregular, progressive 
hardening may be used. Long shafts can 
be hardened with low power by advancing 
them at a suitable rate or rotating them 
during the process. Gear teeth may be 
hardened successively. 

A test on a disk of 15 percent chromium 
steel 250 mm. (10 in.) in diameter and 
10 mm. (0.4 in.) thick was made by heat- 
ing the periphery to its hardening tem- 
perature (950 deg. C.) and quenching 
in cold water. The heating period was 
3 sec. with a power input of roughly 50 
kw. at about 250 ke. The hardened layer 
was 1.5 mm. (0.06 in.) thick as deter- 
mined metallographically. The maximum 
measured hardness in Vickers units was 
585 kg. per sq.mm., corresponding to a 
Brinell hardness of 536 kg. per sq.mm. 

In another test four annular zones of 
the surface of a 30-mm. (114-in.) shaft of 
0.5 percent carbon steel were treated. The 
input was roughly 10 kw. and the fre- 
quency about 415 kc. The initial hardness 
was 325 in Vickers units. The following 
table shows the result in the four zones 
hardened: 


ae on Shaft— 


2 3 4 
Heating time, sec....... 0.5 0.75 1.0 1.5 
Hardness, Vickers units. 782 752 803 782 


Thickness of 
layer, mm. 


hardened 


0.5 0.86 1.05 1.45 


The tests indicate that increasing the 
heating period affects only the thickness 
of the hardened layer, but not to any 
extent the maximum hardness. Variation 
of the heating time, therefore, can be 
used as a means of determining the depth 
of the hardening. 
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Editorials 


S. B. WILLIAMS, Editor 





New Limits for 
A. C. Transmission Voltages 
COMING ON THE EVE of what may be the largest 


power expansion program ever undertaken in this country, 
the announcement in last week’s issue of a major research 
project to investigate phenomena and equipment associ- 
ated with a. c. transmission up to voltages as high as 
500 kv. is of great economic as well as technical interest. 

The surprising thing is that such an investigation wasn’t 
initiated a long time ago. It has been apparent for some 
time that while large sums of money were being expended 
on research on d. c. transmission, the technical and the 
economic feasibility of which had never been determined, 
the technology of a. c. transmission was advancing, and 
transmission voltages up to 287,000 volts had been suc- 
cessfully mastered. And even at that voltage the margin 
between complete knowledge and total ignorance was 
fairly narrow. 

The failure to broaden that margin is all the more sur- 
prising when it is considered that it has been apparent for 
some time that sooner or later the present level of a. c. 
voltage transmission would prove to be inadequate and 
that both in this country as well as in a number of foreign 
countries, voltages higher than any that had been reached 
heretofore would be called upon. 

Examining the foundations underlying the structure of 
our present highest voltage a. c. transmission practice, it 
has been evident to those who looked closely that knowledge 
about many of the fundamentals needed for a sound 
foundation has been extremely meager, and in many cases 
entirely lacking. Thus, no full scale corona measurements 
above present operating voltages had even been made. 
nor had such measurements been conducted over a period 
of time sufficiently long and sufficiently diverse as to 
climatic conditions to give a full integrated effect to such 
time and climatic factors. Of necessity conductor design 
and ideas of conductor spacing based on such limited data 
cannot have the precision that a satisfactory economic solu- 
tion demands. Again, the very essential knowledge neces- 
sary to determine insulation level at these high voltages 
has been lacking since ideas as to the dominating factor 
in determining basic insulation level are based upon 
theoretical and particularly experimental knowledge gath- 
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ered under conditions and with switching equipment that 
have long been proved obsolete. If, for example, our pres- 
ent ideas of the magnitude of switching surges are not 
borne out by data gathered on a system using more modern 
switching equipment operating in three cycles or less, 
it is evident that a considerable reduction in insulation 
strength may be obtainable without sacrificing either safety 
or continuity. 

Furthermore, as voltages of transmission have been 
pushed up, equipment designs based upon past perform- 
ance at lower voltages heretofore have been developed and 
put into operation without the benefit of previous experi- 
ence under test with full scale equipment at the higher 
voltage. This has of necessity tended to over-design. 

All the above will be the theme of the investigation being 
undertaken by the American Gas & Electric Service Corp. 
in cooperation with a group of nine manufacturers as 
announced. The completion of that investigation should 
make available a body of information that will make 
possible the design of transmission lines in the range of 
275-500 kv. with the same precision and with no more 
unnecessary factor of safety than now prevails on voltages 
much lower down the scale. The fact that plans are now 
being made to have the equipment, involving power trans- 
formers, lightning arresters, towers, conductors, and 
special measuring instruments, installed in operation in 
early or mid 1946, and later to put into service switching 
equipment, current transformer and potential devices, indi- 
cates that the electric utility industry and the manufactur- 
ers supplying it have a high degree of confidence in the 
requirements they will be called upon to meet in the not 
too distant future. It adds, too, another distinction to an 
organization that because of its’ unwillingness to accept 
closed frontiers to technical practice has contributed greatly 
to the advancement of the economics: of electric power 
supply. 


Range Wiring Doesn’‘t 
Have to Be Expensive 
WIRING COSTS have always been one of the bugaboos 


of electric range promotion and now with prospects of the 
greatest range activity ever experienced they have returned 
to haunt the sales forces. At a recent sales meeting it was 
reported that quoted range wiring prices were far above 
pre-war figures, so far in fact that they might be too great 
a hurdle to take. 

If range wiring actually were to cost upwards of $75 
to $100, there is no question but what range installations 
would be slowed down very greatly. However, they do not 
need to cost so much or anything like it. In the first place, 
any quotations made today on a hypothetical job some- 
time in the future are bound to contain a substantial mar- 
gin for contingencies. Until we are assured a plentiful 
supply of labor and materials, lump sum bidders will have 
to protect themselves. Since it may take a year or more 
for supply conditions to become reasonably stabilized, it 
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might be well to work out a temporary program for han- 
dling range wiring on the cost-plus-fixed-fee basis. 

At the beginning this will probably be high because 
of lost skills or new men or even new contractors. Pro- 
gressively, however, costs should come down due to im- 
proved efficiency and the gradual elimination of the high 
cost installers. 

Looking forward to the time when there is more stabil- 
ity and the contractors can share in improved efficiencies, 
it would be advisable for the contractors, dealers and 
utilities to work out a simple plan that would put range 
wiring on a production-line basis. In fact, if this were 
done intelligently, it might surprise the people in some 
areas to find that post-war range wiring costs, in spite 
of higher wages, were below those before the war. 

In some instances, restrictive wiring ordinances may 
have to be studied for alternative methods that are safe but 
less costly to install. While everyone concerned should 
insist upon a safe installation, it may be found in many 
instances that a greatly simplified procedure will produce 
equally safe, if not safer, work. 

Here again joint studies with the trade and inspection 
department should produce good results, especially if 
everyone understands that the income results to wireman, 
dealer, as well as utility, can easily be less for the more 
costly job. 

Some cities had worked out a very satisfactory low-cost 
range wiring program before the war, but the great varia- 
tion in costs the country over indicated that much more 
could have been done. With a record-breaking program 
like a million ranges a year facing the industry, it is time 
now for all concerned to start working cooperatively to 
find a price policy that will insure the public of safety, 
the wireman of work, the contractor of greater income 
and the utility of more load. 


Interference with Television 


PEOPLE IN THE POWER INDUSTRY can still recall 
the grief that the advent of radio caused. It has all pretty 
well settled down now to serenity but there were days when 
every click, every squawk and buzz was attributed to 
“leaky insulators,” “noisy transformers” and all kinds of 
innocent causes. Many a power company had to detail 
a man or two to run down the often unwarranted kicks. 
Much of their time went toward placating the customer 
and it was often a simple matter of tracing the poor 
performance of the radio set either to its own internal 
idiosyncrasies or to loose sockets and fuses, dirty com- 
mutators on refrigerator motors, defective switches and 
the like in the home. Meanwhile, the power companies did 
fix up the pole-line hardware, the insulator ties, tree con- 
tacts, ete. 


Now that television is just around the corner, is the 
power industry going to experience the same thing all 
over again just because the eye is quicker than the ear 
That depends, of 


in sensing distortions and defects? 
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course, on whether the television frequency band and the 
scanning cycle are more or are less susceptible to extraneous 
disturbances. How do the harmonics and field strengths 
stack up as to potentiality for excitation and potentiality 
for response? 

Undoubtedly, there are television and 60-cycle engi- 
neers who know the answers to this question but they 
have been quite silent. Maybe there is nothing to be 
worried about. However, the load cultivation departments 
of the utilities might be considerably more willing to back 
the radio dealers in pushing a television market if their 
own engineers could reassure them on that point. 


SEC Idea of Maximum 
Holding Company System 


EVER SINCE the Holding Company Act was passed ten 
years ago, the question of how large a system could be 
retained by any company remained unanswered until the 
decision of the Securities and Exchange Commission last 
week permitting American Gas & Electric Co. to keep its 
central system. These integrated properties which com- 
prise some 85 percent of the total investment of the parent 
company were held by SEC to approach the maximum size 
consistent with the standards of localized management, efhi- 
cient operation and effectiveness of regulation required by 
the Act. 

Some idea of the extent of what SEC considers the maxi- 
mum permissible operation may be gathered from a few 
statistics of the AGE central system. It operates in nearly 
2,000 communities in seven states, serving over three mil- 
lion population and an area of approximately 90,000 square 
miles tied together with 2,000 miles of high-voltage trans- 
mission lines ranging from 110,000 to 154,000 volts. The 
system roughly extends from the shores of Lake Michigan 
to Virginia-North Carolina line. In 1944 the system load 
was over 9 billion kilowatt-hours with a maximum one-hour 
simultaneous demand of nearly 1.5 million kilowatts. 

It is doubtful if SEC ever contemplated the retention of 
such an extensive system operating in so many states, but 
voluminous studies indicated that here was a system that 
had been engineered as such and was operated so efficiently 
that no separation could have any economic justification. 
Nor was there any question as to effective regulation 
because neither FPC nor any state commission raised any 
objection. 

Reading between the lines of the decision one senses that 
the Commission has done the unusual thing of paying a fine 
tribute to careful planning, economical operation and good 
management. These apparently are much more important to 
the Commission than mere area in determining how much 
may be retained, for where nothing is to be gained by 
separation the Commission takes the common sense path. 
By this decision SEC virtually acknowledges that it is much 
easier to partition financially integrated systems regardless 
of their complexity than systems which have been engineer- 
ingly integrated to operate economically. 
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Congress Needs an 
Impartial Power Expert 


THERE has been considerable dis- 
cussion of the need for a thorough 
revamping of Congress. Suggested 
remedies run from pay increases to 
elimination of the snuff boxes in the 
Senate chamber. Undiscussed as yet, 
however, is the practical idea that Con- 
gress hire an impartial power expert 
and advisor. 

In recent years, Congress has ap- 
propriated hundreds of millions for 
electric power facilities. Regardless of 
ideology, such amounts warrant ex- 
treme care in appropriation. Congress 
now has no expert advice on the tech- 
nicalities of electric power marketing 
except that obtainable from the Federal 
Power Commission and the Interior 
Department. These sources are no 
more disinterested than are private 
company experts. 


Power Strange to Lawmakers 


Hearings before House and Senate 
appropriations and other committees 
dealing with federal power projects 
show how non-existent is the average 
lawmaker’s conception of that with 
which he deals when he considers a 
power question. No congressman need 
be able to discourse on power factor 
determination but the man who doesn’t 
know base load from peak load or the 
difference between a kilowatt and a 
kilowatt-hour is ill-prepared to rational- 
ize on U. S. power policy. One con- 
gressman, for instance, who has been 
voting pro-public power for some years, 
expressed surprise recently on learn- 
ing that a hydroelectric plant in a 
multi-purpose dam might be justified 
solely on the basis of its value as a 
peaking plant. 

Two other examples of why Congress 
might use an impartial power expert 
are in Part I of the Senate hearings 
cn the first deficiency appropriation 
bill, recently enacted. Attempting to 


obtain funds for the proposed Reclama- 
tion Bureau transmission grid in Calli- 
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fornia’s Central Valley, Sen. Carl Hay- 
den, Arizona Democrat, attacked as 
inequitable an exchange contract be- 
tween Reclamation and Pacific Gas & 
Electric, whereby Reclamation, owning 
no transmission lines which could do 
the job, gives P.G.&E. 1.75 kw.-hr. at 
Shasta substation and receives 1 kw.- 
hr. at its Contra Costa pumping plant 
in the San Francisco Bay area. Line 
loss is 11.6 percent. The remainder 
represents transmission cost. Hayden 
assailed the contract, saying: 


It Must Be So 


“All I know is that it (the transmis- 
sion cost) is excessive. I am sure it 
is excessive, and that the House com- 
mittee must have concluded that it 
was.” 

There is small reason to believe that 
Sen. Hayden, a county official, soldier 
and congressman since 1904, could 
qualify as an expert witness on whether 
the contract is or is not in the public 
interest. He needs and should have 
the expert advice the California Rail- 
road Commission would seek before 
passing on such a question. Then Sen. 
Kenneth McKellar, Tennessee Demo- 
crat, assailed the conclusion of a wit- 
ness, Edward Falck, former head of the 
Office of War Utilities, that power ca- 
pacity being appropriated for in the 
then-pending deficiency bill would not 
be necessary for some years. 

“My judgment is that you are en- 
tirely mistaken about the amount (of 
electric power) that is going to be 
needed in this country,” McKellar as- 
serted. “There is hardly any limit to 
the electric power that can be used in 
this country . . . so I disagree with 
you entirely on all your line of rea- 
soning.” 

McKellar is that well known electric 
power expert who attempted to delete 
from an appropriation bill the funds 
required to build transmission lines 
through which the power available at 
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Fontana and Kentucky dams could be 
poured into the TVA system. 

Where might Congress find such a 
power advisor, concededly, is easier to 
suggest than to accomplish. The man 
who would be acceptable to one side 
of the public-private ownership fight 
would doubtless be anathema to the 
other. He would have to be at once 
a master engineer, economist, financial 
expert and ideologically sexless —truly 
a difficult man to find. 

But the first deficiency bill—which 
is strictly tide-over legislation, designed 
to keep things going until regular ap- 
propriation bills take effect July 1— 
provides for expenditure of about $26,- 
000,000 on power features of Reclama- 
tion projects alone. Ultimate cost of 
this power is $357,000,000. These 
figures do not include Army engineer 
projects whose initial power capacity is 
1,000,000 kw. So the question changes. 
No longer is it sufficient to ask, Can 
such a man be found? It becomes 
much more in point to ask, Can Con- 
gress afford not to find and employ 
such a man? 


Congress Needs Self-protection 


The McKellar and Hayden incidents 
are amusing but trivial. What is im- 
portant is whether Congress shall have 
all the facts and an expert, impartial 
opinion as to their meaning. Then it 
will be better equipped, for instance, 
to pass on the wisdom of installing 
three new 108,000-kw. generators in 
Grand Coulee Dam when there already 
exists a surplus of 570,000 kw. in the 
region. 

Whence will come capable advice on 
the disparity between Grover Neff’s 
presentation of the status of rural line 
building and that of the Rural Elec- 
trification Administration? Neff says 
present REA funds are sufficient. REA 
says 21 states are out of funds and are 
crying for more. Who’s right? Con- 
gress must determine, but it is in poor 
shape to do so. 

Allowing for the exigencies of poli- 
tics, Congress has been told repeatedly 
that there is a power shortage in the 
Northwest, where no war or peace load 
has gone unserved. The Central Val- 
ley debate has been rife with allusions 
to monopoly and single outlets for 
Shasta power despite P.G.&E.’s offer 
to buy and sell at rates set by the 
Federal Power Commission and _ the 
California Railroad Commission. 

Congress needs impartial expert ad- 
vice for self-protection. 
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Industry Awaiting Results 


of 6 Supreme Court Suits 


Constitutionality of “Death Sentence Clause” of Holding Company 
Act not Decided Though Case Has Been Argued—TVA Suit over Right 
to Acquire Land Will Be Heard in 1946—Other Cases May Be Heard 


The Supreme Court closed 1945 with 
six cases of interest to the electric power 
industry on its books, two of them await- 
ing decision, one awaiting argument, and 
three awaiting a ruling on whether they 
will be heard. 

Heading the list is the long-delayed 
determination of the Constitutionality of 
the “death sentence clause”—sections 11 
(b) (1) and 11 (b) (2)—of the Public 
Utility Holding Company Act of 1935. 
Case was argued in mid-November, but 
the court adjourned for the year without 
handing down its decision. 

Another case awaiting settlement is that 
of New York vs. U. S. wherein the state 
seeks to have its bottled water business 
declared beyond the reach of the federal 
taxing power. It was argued recently, 
with public power groups intervening to 
support the state’s position. 

A case as yet unargued, but which the 
Supreme Court has agreed to hear, and 
three more on which certiorari has been 
sought but not yet granted or denied, con- 
tain considerable interest. 

That which the court has agreed to re- 
view is a consolidation of six cases where- 
in the Tennessee Valley Authority at- 
tempted unsuccessfully to acquire land in 
western North Carolina which was cut off 
when the filling of Fontana Reservoir 
flooded out the only road giving access to 
a remote section. TVA argued that the 
lower court which ruled out the acquisi- 
tions in question erred in “holding that 
the court can review a determination 
made in good faith by the board of direc- 
tors of the TVA as to the necessity for ac- 
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quisition of an interest in land, and sub- 
stitute judgment for that of the board of 
directors.” 

The case came up on certiorari from 
the Fourth Circuit Court of Appeals. It 
arose through the filing in the U. S. Dis- 
trict Court for the western district of 
North Carolina of six condemnation peti- 
tions and six declarations of taking. ap- 
plying to plots of land in a remote, 44.000- 
acre tract adjoining the Great Smoky 
Mountains National Park. All 216 family 
residences therein were cut off when Fon- 
tana Reservoir flooded a state highway 
which gave the only access to the tract 
and when the War Production Board indi- 
cated it would withhold priorities for ma- 
terials with which to construct another 
road, estimated to cost $1.400.000. Land 
damages would have totaled another 
750.000. and TVA considered the com- 
bined damages too great. 

After lengthy wrangles between the 
state which wanted all land in the tract 
removed from private ownership if no 
replacement road were to be built, and the 
county which required $400,000 indemni- 
fication for a bond issue it had floated to 
build the road, TVA agreed to take all the 
land and arranged to turn it over to the 
National Park Service for an addition to 
Great Smokies Park. 

Six owners, declaring the agreement 
was a dodge to obtain the land for the 
National Park Service, moved in District 
Court for dismissal of the condemnation 
actions and were upheld on the ground 
that no part of the land at issue was 
necessary for TVA purposes. The Cir- 
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cuit Court upheld the District Court, and 
TVA appealed to the Supreme Court, with 
Solicitor General J. Howard McGrath in- 
sisting that the inferior courts erred in 
allowing TVA’s judgment to be ques- 
tioned successfully. 

Three cases awaiting a determination 
of whether they will be reviewed involve 
both the Federal Power Commission and 
the Securities and Exchange Commission. 

In one, the California Oregon Power 
Co. seeks review of a Ninth Circuit Court 
Decision which upheld an FPC order re- 
quiring the company to make accounting 
adjustments under the uniform system of 
accounts totaling $828,684 in excesses 
over original cost and $636,237 in inter- 
company profits. 

The company’s brief noted an FPC 
assertion that its rule on the case would 
be considered controlling with respect to 
its power to order write-off of $1,643,137 
in inter-company profits paid by the Okla- 
homa Gas & Electric Co. and $434,997 in 
inter-company profits paid by Mountain 
States Power Co. Thus, California Ore- 
gon argued, the case involves $3,543,055. 
California’s appeal was based primarily 
on FPC’s refusal to accept evidence de- 
signed to show that the item ruled out as 
inter-company profits was not actually 
such an item. 


Co-op Case Coming Up 


Another appeal from a Circuit Appeals 
Court ruling upholding an FPC order was 
brought by the first Iowa Hydro-Electric 
Cooperative, of Muscatine. Last August, 
the District of Columbia Circuit Court 
affirmed an FPC order denying the co-op 
a license to build a hydro station on the 
Cedar River, which FPC found to be 
navigable. The license was denied on the 
basis that the co-op had not obtained a 
license from the State Executive Council, 
in conformity with a state law. The co-op 
asked the court to rule that no state 
license is required to build on a navigable 
stream since, Constitutionally, navigable 
streams are under the complete jurisdic- 
tion of Congress. 

SEC was involved in an action brought 
by a number of common stock holders of 
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Commonwealth & Southern Corp. who dis- 
agreed with an asset-division plan filed by 
the corporation and approved by the com- 
mission. The plan proposed an 85-15 divi- 
sion of assets between preferred and com- 
mon stockholders, respectively. When it 
was approved by SEC, the stockholders 
sought Circuit Court review charging the 
action was “arbitrary” and without fair 
hearing, alleging that insufficient evidence 
was presented to support the finding, that 
the plan is inequitable to common stock- 
holders, and that the order was not au- 
thorized by Congress. 

SEC opposed the petition for review 
and was upheld by the court, which re- 
fused to stay execution, so the stock- 
holders sought Supreme Court review. 


Utah Power & Light Co. 
Hearing Delayed to Jan. 14 


Hearing on the Securities and Ex- 
change Commission’s petition seeking 
enforcement of Utah Power & Light 
Co.’s plan for reorganization was post- 
poned December 14 by Federal District 
Judge Tillman D. Johnson, Salt Lake 
City, from December 19 to January 14. 

The hearing was delayed because 
counsel for Electric Power & Light 
Corp. and an objector, Lazarus S. Hey- 
man, New York City, were unable to be 
present on the earlier date. 

Mr. Heyman, who asserts ownership 
of 100 shares of $7 preferred stock, ob- 
jects to the proposed release of Utah 
Power’s claims against Electric Power & 
Light and assignment to Electric of Utah 
Power’s claims against Electric Bond & 
Share Co. 

He objects also to payment contem- 
plated to Electric of $650,000 for can- 
cellation of 3,000,000 shares of common 
stock and 2,100 shares of preferred 
stock held by that company on grounds 
that the common stock has no potential 
interest in U. P. & L.’s future earnings. 
A third objection he made is that the 
plan, approved by SEC, was not bar- 
gained out at “arms length” inasmuch as 
the Utah company was under control of 
Electric Power and Electric Bond & 
Share when the plan was devised. 

The same objections were considered 
in detail by SEC preliminary to approv- 
ing the plan. One member of the com- 
mission dissented from the plan for sub- 
stantially the same reasons as raised by 
Mr. Heyman. 

Attached to the objections was a copy 
of a complaint filed by Mr. Heyman in 
the Federal Court in New York. This 
suit is directed at early financial trans- 
actions between U. P. & L. and its 
parent companies and seeks to enjoin en- 
forcement of the reorganization plan. 
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H-F Heating as Tool 


of Industry Discussed 


Use of high-frequency heating by in- 
dustry as an efficient production tool was 
discussed by over 500 delegates at a con- 
ference held December 3-4, in Los An- 
geles under the auspices of the Pacific 
Coast Electrical Association. G. N. Haw- 
ley, manager of industrial sales of the 
Southern California Edison Co., was 
chairman of the meeting. 

H. H. Douglas, of Southern California 
Edison, speaking to the group, warned 
against selling industrial electric heating 
on a competitive fuel basis.. “A utility 
should play a liaison role between the 
customer and the seller of equipment or 
service, to the end that the customer gets 
a well-engineered job and _ reputable 
equipment. The application should be 
made on a sound economic basis,” said 
Mr. Douglas. 

Predictions of rapid strides in both in- 
duction and dielectric heating were made 
by Kenneth A. Smith, Electronic Chem- 
ical Engineering Co., who said that with 
high-frequency load doubling every four 
years and now totaling 350,000 kw. in the 
United States, possibilities are greater for 
dielectric heating for sterilization, pas- 
teurization and enzyme control in foods 
and drugs. Other speakers stressed the 
fact that high-frequency generating 
equipment, now idle in southern Cali- 
fornia because of war contract cancella- 
tions, must be put to work by finding uses 
and users for it. 

Additional speakers at the conference 
were: J. Max Lee, Ajax Electrothermic 
Corp.; R. W. Steenrod, General Electric 
Co.; Dr. R. A. Nielson, Westinghouse 
Electric Corp.; E. S. Winlund, Radio Cor- 
poration of America; W. S. Williams. 
Allis-Chalmers Manufacturing Co.; Har- 
lan A. Messner, Ohio Crankshaft Co.: 
Fred M. Arnold, Morris Stamping & 
Manufacturing Co.; Leonard Smith, 
Leonard Smith Co.; Herman A. Folgner, 
Handy & Norman. 


Interior Sales for Year 
Are 17,300,000,000 Kw.-Hr. 


Energy sales by the three power mar- 
keting agencies of the Interior Depart- 
ment totaled 17,300,000,000 kw.-hr. dur- 
ing the fiscal year ended last June 30, 
and brought in gross revenues of $45.- 
500,000, Director Arthur E. Goldschmidt 
of the Department’s Power Division re- 
ported. 

Generation by the three agencies—the 
Bureau of Reclamation, Bonneville Power 
Administration and Southwestern Power 
Administration — totaled 17,800,000,000 
kw.-hr., or nearly nine percent of the na- 





tional output. The figure represents an 
increase in output of 14.3 billion kw.-hr. 
by Interior Department power sources 
during the last five years. Output of all 
Interior plants in fiscal 1940 was 3,673,- 
000,000-kw.-hr. Production during 1945 
was about 500,000,000 kw.-hr. above that 
for the preceding fiscal year. The two 
Columbia River plants, Bonneville and 
Grand Coulee, produced about 7,300,- 
000,000 kw.-hr. 

Hydro facilities, including those of the 
Army Engineers, whose power is mar- 
keted by the Interior Department, com- 
prise the largest aggregate of hydro ca- 
pacity in the world, and represent a 
power investment of about $425,000,000. 


Mayor Won't Sign Bonds; 
Camden, O., Goes to Court 


Ohio Supreme Court has been asked by 
Camden, Preble County, to require Mayor 
Lloyd Townsley to execute a mortgage 
and sign $111,600 in revenue bonds voted 
in 1940 for a municipal power plant. 

A referendum in 194] approved the 
ordinance for the bonds, but construction 
was prevented by the war. Council 
amended the ordinance to reduce the in- 
terest rate and sold the bonds to Fox, 
Reusch & Co., Cincinnati, for $106,600. 

Petition for referendum was filed on the 
amended ordinance, but some of the 
signers subsequently withdrew; so the 
mayor refused to sign the bonds on the 
ground that the petitions were invalid. 
The mandamus suit has the effect of re- 
quiring the court to determine whether 
another referendum should be conducted. 


Utility Offers Scholarships 


Portland General Electric Co. has 
offered 14 scholarships to the 1946 sum- 
mer school term at Oregon State College 
for 4-H club members, the awards to be 
made to one boy and girl in each of the 
seven Oregon counties in Portland Gen- 
eral Electric territory. The scholarships 
will be joint prizes to the Westinghouse 
Electric Corp.’s 1946 better farm and 
home methods electric contest for na- 
tional 4-H club members. 


FPC Hearing Postponed 


The Federal Power Commission has 
postponed from December 17 to Febru- 
ary 4 its hearing to determine reason- 
ableness of the interstate wholesale elec- 
tric rates charged by the Pennsylvania 
Water & Power Co. and its wholly owned 
subsidiary, the Susquehanna Transmis- 
sion Co. of Maryland. 





January 5, 1946 @® ELECTRICAL WORLD 

















Arkansas Power Plans 


$20,000,000 Expansion 


New Departments Established to Develop Territory — Transmission 
Lines Will Be Extended and Automatic Equipment Installed — Rate 
Studies Look Forward to Further Reductions — Safety Program Started 


Details of a $20,000,000 expansion pro- 
gram of Arkansas Power & Light Co. 
were announced by President C. Hamilton 
Moses at a recent meeting of the board of 
directors, officials, division managers, and 
local managers in Little Rock. 

To expedite the program, Hal Fletcher 
Minnis, operating manager for four years, 
was named a vice-president and assigned 
to work jointly with Vice-President R. E. 
Ritchie. 

Included in the expansion 
are: 

New transmission lines and automatic 
equipment, as well as increased trans- 
former substation capacities. 

More than 3,500 miles of new rural 
lines to bring the company’s total farm 
customers from 25,000 to more than 50,- 
000. 

Continued rate studies looking toward 
further reductions in line with the more 
than $25,000,000 in reductions made by 
the company since 1930. 

Creation of an industrial development 
department to work with various agencies 


program 





in the state in developing new local and 
attracting outside industries into company 
territory. 

Creation of an agricultural development 
department working with various farm 
agencies in developing higher cash in- 
come for farmers through improved plant- 
ing, harvesting, and marketing methods. 

Establishment of an employee training 
program to rehabilitate returning service- 
men and fit present employees for steady 
advancement. 

Establishment of a safety observation 
program to reduce accident hazards. 

Details of the planned improvements to 
the transmission system were explained 
by Executive Vice-President C. S. Lynch, 
who pointed out that the company system 
is coordinated with the systems of Louisi- 
ana Power & Light Co., New Orleans Pub- 
lic Service, and Mississippi Power & Light 
Co. and is operated as one large system 
through the load dispatching station in 
Pine Bluff. 

In the Arkansas-Louisiana-Mississippi 
system, he said, there is about 500,000 


RED DEAN AND DISHWASHER—Visiting the Commonwealth Edison Co.’s Post-war Ap- 
pliance Show in Chicago, the Very Rev. Hewlett Johnson, dean of Canterbury, England, 
was particularly interested in the model electric kitchen and its labor saving appliances. 
The young lady is Rosemary Ward of the Commonwealth Edison Co. 
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kw. of capacity and about 430,000 kw. of 
load, leaving 70,000 kw. of capacity avail- 
able for growth while new capacities of 
70,000 kw. are under construction. 

Vice-President Minnis explained details 
of the rural electrification program. This 
involves spending $3,500,000 on lines in 
1946, and about $1,000,000 a year in the 
four years that follow. 

Personnel-Director Clyde V. Hussey 
announced the plans for the employee 
training program, and the appointment 
of Reeves E. Ritchie, formerly of Little 
Rock, as his assistant to help put the 
program in effect. Included in the pro- 
gram will be a course in executive stand- 
ards and job training. A course in elec- 
tronics has been started, and a model dis- 
tribution system will be constructed for 
line and maintenance crews to get experi- 
ence in solving practical problems. Many 
veterans are being hired. 

General Sales Manager P. C. Tucker 
disclosed that A.P. & L. would not return 
to the merchandising field but would 
continue its dealer-company plan by 
which wholesalers, distributors, and 
dealers are given assistance in sales pro- 
grams. 


Phoenix Stockholders Will 
Guide Policies of Utility 


Emphasis on the right of Arizona 
power-users to guide policies of Central 
Arizona Power & Light Co. through their 
recent purchase of 125,000 shares of the 
utility’s 840,000 shares of common stock 
was highlighted in a joint statement 
issued recently in Phoenix by the board 
of directors and a committee of the new 
common stockholders. 

Later, according to a letter sent to 
Phoenix stockholders by their advisory 
committee, it was pointed out that “local 
ownership will bring about a condition of 
the company which will be more respon- 
sive to local needs of the consumers as 
well as protecting the investments of the 
stockholders.” 

Stressing the fact that local citizens 
have been pledged a counselling voice in 
the company’s affairs to work with the 
board of directors, it was stated that 2x- 
pansion of the present five-member board 
would be made at the annual stockholder’s 
meeting next May, by amendment to the 
articles of incorporation. In the mean- 
time, the letter added that the existing 
board had assured the committee it would 
be “delighted to have the assistance, sup- 
port and advice of the local stockholders.” 

The increase in purchase of stock in 
Central Arizona Power by Arizona users 
stemmed from a campaign which began 
some months ago by businessmen and 
civic leaders in Phoenix. 








Differential Analyzer 
Bought for University 


An electro-mechanical “brain” has been 
purchased from General Electric Co. by 
the University of California for its newly 
announced College of Engineering at the 
Los Angeles campus. 

Consisting of interconnected systems of 
shafts, motors and gears, the G. E. dif- 
ferential analyzer employs mechanical 
elements for addition, subtraction, multi- 
plication and division, and electromechan- 
ical elements for more complex functions. 

Sixth instrument of its kind in the 
United States, the new analyzer, now un- 
der construction at G. E.’s Research 
Laboratory at Schenectady, is expected to 
be placed in service late in 1946. It will 
be housed in one of the new engineering 
college buildings to be constructed on the 
Los Angeles campus. 

Although patterned after the five previ- 
ously made analyzers, from a ten-year old 
design by Dr. Vannevar Bush, the 
U.C.L.A. machine will differ from the 
others in its use of a polaroid photoelec- 
tric system of unique design. Fourteen of 
these highly sensitive devices permit of 
more accurate, speedy solution of differen- 
tial equations requiring as many as four- 
teen simultaneous integrations. 

Where previously built machines re- 
quired that equation curves be followed 
by moving the input actuating mechanism 
manually, the U.C.L.A. model does so by 
means of polaroid photoelectric devices. 

According to Dean L. M. K. Boelter of 
the new College of Engineering, the 
school to be set up on the Los Angeles 
campus will be both a student training 
center and a research facility available on 
a fee basis to the people, agriculture and 
industry of the state. One aim will be to 
provide at least a nucleus where research 
service and graduate research for indus- 
try and agriculture of the state can de- 
velop. 


21 States Have Exhausted 
Quotas for REA Loans 


Twenty-one states will have exhausted 
the quota of funds available for Rural 
Electrification Administration loans by 
January 1, REA officials told the National 
Rural Electric Cooperative Association re- 
cently. 

The statement was based on allocations 
already made and on applications re- 
ceived and in process. Under the REA 
Act, funds available for loans are allotted 
to states, half on the basis of unelectrified 
farms in the states and half to be divided 
equally among states and territories. 

It was announced that no new applica- 
tions are being scheduled for allotment 
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THE PRESIDENT GETS A PIN—William 
B. Skelton, right. president of Central 


Maine Power Co., receives a 25-year 
service pin and the congratulations of 
George S. Williams, vice-president and 
general manager 





from existing loan funds, which totaled 
$300,000,000 at the start of the present 
fiscal year last July 1. 

States which will have exhausted their 
funds by January 1, include Alabama, 
Colorado, Delaware, Florida, Illinois, 
Indiana, Iowa, Kansas, Kentucky, Louisi- 
ana, Minnesota, Missouri, Nebraska, New 
Mexico, North Carolina, North Dakota, 
Ohio, Oklahoma, South Dakota, Tennes- 
see, and Texas. 
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Water Supplies Ample 


With the exception of a small area in 
Southern Arizona and New Mexico, 
stream flow at the end of November was 
either normal or excessive. The latter 
condition prevailed in central and north- 
ern California, Oregon, western Nevada, 
a belt running from eastern Ontario 
south through the Ohio River basin, 
Nova Scotia, and southern Florida, 
where water shortages were serious be- 
fore the September hurricane. The re- 
ports were compiled by the United States 
Geological Survey and the Dominion 
Water and Power Bureau. 


Canadian Output Statistics 


The Dominion Bureau of Statistics has 
released the following output statistics of 
Canadian central electric stations in 
thousands of kilowatt hours: 


Period 1945 1944 
Ten months 33,574,912 33,669,980 
Primary 27,926,435 30,664,580 
Secondary 5,648,477 3,005,400 
Exports to U. S. 2,194,922 2,183,930 
October 3,309,021 3,482,045 
Primary 2,762,459 3,107,635 
Secondary 546,562 374,410 
Exports to U. S. 224,801 219,303 
September 3,079,310 3,234,778 
rimary 2,601,286 2,929,316 
Secondary 478,024 805,462 
Exports to U. S. 215,831 215,617 
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Expansion at Taunton 
Will Begin in Spring 


Projects aggregating $275,000 will be 
undertaken next spring on the distribu- 
tion system and in connection with steam 
lant auxiliary improvements at the Taun- 
ton (Mass.) Municipal Lighting Depart- 
ment, according to a statement made by 
Chester F. Buckley, manager, to a repre- 
sentative of ExLecrricaL Worip. The 
projects include additional 13.2-kv. trans- 
mission facilities to the Oak Ridge, Whit- 
tenton, and East Taunton substations, ad- 
ditions to the 120/208-volt downtown net- 
work, extensions to the underground dis- 
tribution system, replacement of existing 
white way street lamps with modern orna- 
mental pendant type units and extension 
of high intensity pole type units to secon- 
dary traffic arteries, installation of a pre- 
viously authorized switchboard in the 
Court St. substation, and the installation 
of an additional circulating pump, 
changes in the feed water system, addi- 
tional fuel oil pumping and heating facili- 
ties at the West Water St. steam plant. 

Authorization has also been given by 
the department commission under Chair- 
man W. K. Hodgman, Jr., for further en- 
gineering study of additional projects, 
including a change of the distribution 
system to 2,400/4,160-volt operation, the 
construction of a new switch house at the 
West Water St. station, additional service 
station and laboratory facilities at Me- 
chanics Lane, addional unit type substa- 
tions and the use of self-supported aerial 
cables instead of open wire construction 
in certain portions of the system. In the 
past five years the total system output has 
risen from 33 to 60 million kw.-hr. 


Can't Sell Gas to Electric 
Utility, Seeks Rehearing 


Asserting that the sale of natural gas 
for boiler fuel is a sale for direct, im- 
mediate censumption and therefore not 
under the jurisdiction of the Federal 
Power Commission, the Northern Natural 
Gas Co. has asked FPC for a rehearing 
on its recent order denying the company 
the right to sell natural gas for boiler 
fuel to the Iowa Electric Light & Power 
Co. 

The commission denied the authoriza- 
tion on the grounds that coal was avail- 
able within 75 miles for boiler fuel in 
the company’s Boone station and that 
sale of gas for such purposes would not 
be in the public interest. 

In addition Northern has filed for a 
certificate authorizing it to sell natural 
gas to Iowa for resale to retail customers 
in Boone. The company is now selling 
mixed gas to these customers. 
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American Gas Keeps 
Old Central System 


SEC Permits Retention of Utilities 
in 7 States Because of Economical 
Operation and Integration 


Because its Central System is well- 
planned and integrated and economically 
operated, the American Gas & Electric 
Co. has been given permission by the 
Securities and Exchange Commission to 
retain it and may continue in existence as 
a registered holding company. 

A. G. & E., however, must divest itself 
of its South Jersey System and its North- 
east Pennsylvania System. Included 
among these properties are Atlantic City 
Electric Co., Deepwater Operating Co., 
South Pennsgrove Realty Co., Scranton 
Electric Co., and West Pittston-Exeter 
Railroad Co. 

The Central System which the holding 
company will retain includes Appalachian 
Electric Power Co., Ohio Power Co., In- 
diana & Michigan Electric Co., Wheeling 
Electric Co., Kentucky & West Virginia 
Power Co., Kingsport Utilities Inc., 
Southern Ohio Public Service Co., Kan- 
awha Valley Power Co., and Beech Bot- 
tom Power Co., American Gas & Electric 
Service Co. and several non-utility sub- 
sidiaries may also be retained. 


Parts of 7 States Served 


The area encompassed is approximately 
90,000 square miles and covers parts of 
Michigan, Indiana, Ohio, West Virginia, 
Kentucky, Tennessee, and Virginia. Total 
electric operating revenue for 1944 was 
$101,758,830. 

“The size and extensive area of the 
utility operations of the Central System,” 
the SEC decision reads, 
serious form the question whether we 
can approve it as retainable in its en- 
tirety by A. G. & E. The Central Sys- 
tem, however, has a long historical record 
of having been planned, developed, and 
operated as a highly coordinated system 
under American’s control. Moreover, it 
does not appear to be so large in any of 
the states in which it operates as to im- 
pair the effectiveness of regulation. 

“We note also that we are not being 
asked to approve the creation of a new 
holding company over the Central System 
but merely to determine whether, pur- 
suant to the provisions of Section 11 (b) 
(1), the status quo is required to be 
affected. In the instant case, the rela- 
tively high degree of coordination of the 
system’s utility facilities and their rela- 
tively economical operation, which, in 
part, appeared to be due to common con- 
trol, and the other factors noted above, 
have led us to conclude that the system, 
4s presently constituted, constitutes a 
single integrated utility system within the 


“present in 


meaning of Section 2 (a) (29) (A) of 
the Act. We are of the opinion, how- 
ever, that the Central System approaches 
the maximum size which we believe is 
consistent with the standards of localized 
management, efficient operation and ef- 
fectiveness of regulation contained in Sec- 


tions 2 (a) (29) and 11 (b) (1).” 


Duke Power Co. Will Add 
90,000-Hp. at Cliffside Plant 


Duke Power Co. has announced that 
it will build a 90,000-hp. addition to its 
Cliffside steam plant which now has a 
capacity of 110,000 hp. Work will begin 
this year, and completion is scheduled 
for early in 1948. The original plant 
went into operation in 1941. It is lo- 
cated on the Broad River about 40 miles 
from company headquarters at Charlotte, 
N. C. New homes will be built in the 
Cliffside area to house the extra workers 
needed when the plant opens. 


Sees Large 1946 Market 


The air-conditioning and refrigeration 
industry will have a 1946 market “more 
than double that of the best pre-war 
years,” Cloud Wampler, president of 
Carrier Corp., recently predicted. In- 
creased demand for products of the in- 
dustry will result primarily from two fac- 
tors, Mr. Wampler stated. He listed them 
as the large pent-up demand created be- 
cause of war shortages and increased uses 
of air-conditioning in a variety of indus- 
tries and public buildings. 


WASHINGTON | 
WATER POWER. 





2 P.U.D.'s Still Study 


Private Utility Sale 


Puget Sound Power Negotiations 
Bog Down as 2 Purchasers Start 
Independent Survey to Get Facts 


Sale of Puget Sound Power & Light 
Co., Washington State’s biggest private 
utility, into public ownership, appeared 
stalemated at least temporarily last week 
as negotiations bogged down under ap- 
parent skepticism in two quarters—the 
Snohomish County and Thurston County 
public utility districts. 

Both had ordered an independent sur- 
vey of the proposed transaction (ELEc- 
TRICAL Wor.Lp, November 17, 1945, Page 
7). Although several weeks had elapsed 
since its completion and despite expres- 
sions of confidence from P.U.D. spokes- 
men that “difficulties” were being ironed 
out, the two rebel districts still had the 
results of their own survey “under ad- 
visement” last week. 

The delay by the two districts appeared 
to stem from several issues in the bit- 
terly fought transaction, sideline observ- 
ers and those intimate with details of 
the deal believed. 

One of these was a rumored dissatisfac- 
tion with the proposed $60,000,000 price 
stipulation for the generating and trans- 
mission facilities of the private utility 
which are to be held intact and operated 
by a “parent” P.U.D. 

There was a question in the minds 
of some commissioners whether the facil- 
ities could “pay off” that amount of 





REPLICA OF MODEL BARN—Washington Water Power Co. has built for exhibition pur- 
poses this replica of the model barn at the University of Idaho's agricultural experiment 
It contains a miniature electrical hay drier 


station at Moscow. 
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money—especially in event of possible 
future reduction of rates below the $17.50 
a kw.-yr. schedule which prevails in the 
Pacific Northwest, it was said. 

It was felt in power circles of the state 
that the two districts were also skeptical 
of the overall price of $135,000,000, 
which would necessarily boost the amount 
Seattle might be expected to pay to about 
$35,000,000 (for its share of the facilities 
in the metropolitan area). 

That there was some hesitancy on the 
part of the two districts to subscribe to 
the deal because they possibly felt that 
it was imprudent to continue with negotia- 
tions without consulting the city of Seat- 
tle was evidenced by a statement by J. 
N. Erlandsen, Snohomish P.U.D. com- 
missioner. 

Speaking before a host of public power 
champions early in December at the an- 
nual convention of the Public Power 
League of Washington, he said: 

“. . . the contract was presented to 
Snohomish County . . . they could not 
sign before learning something about the 
deal . . . (it was decided to conduct an 
independent survey). Thurston decided 
similarly . . . 

“Other matters of reference were abso- 
lutely necessary ... it would be an im- 
possibility for a public agency the size of 
City Light (Seattle) or Bonneville not 
to be included in all of the discussions in 
order for this purchase to go through. 

Erlandsen, long a public power en- 
thusiast, tempered his statement, however, 
by adding: 

“We have too much at stake to be 
named or regarded as people who would 
obstruct this deal. . . .” Guy C. Myers, of 
New York and Seattle, and spokesman 
for the P.U.D.’s has repeatedly stated 
that details of the transaction cannot 
be revealed because it would immediately 
become a target of private power trusts of 
the nation. For that reason, it has been 
stated, Seattle has not yet been consulted. 


Columbia Valley Authority 
Bills Given to Congress 


Sen. Hugh B. Mitchell, Washington 
Democrat, introduced a modified version 
of his Columbia Valley Authority Bill as 
Congress pushed through a heavy pre- 
recess program. 

An identical bill was introduced in the 
House by Rep. Henry M. Jackson, Wash- 
ington Democrat. 

The Legislation would establish a 
three-member Columbia Valley Authority 
which would have the authority to gen- 
erate and sell electric energy, irrigate 
land, improve navigation, control floods, 
conserve soil, and protect and improve 
wildlife and forests. 
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Charges Alleging Unjust 
Rates Dismissed by FPC 


The Federal Power Commission had 
dismissed complaints by the city of 
Oglesby, Ill., and six Illinois corporations 
alleging that unjust rates were charged 
by the Illinois-lowa Power Co., North 
Counties Hydro-Electric Co., Kewanee 
Public Service Co., and the Mississippi 
River Power Co., the latter of Keokuk, 
Iowa. 

The complaint showed that energy sold 
to the manufacturers was not for resale, 
thus beyond FPC jurisdiction, while that 
sold to the city of Oglesby was not shown 
to have been transmitted in interstate 
commerce. 


Kentucky Utilities Loses 


The Court of Appeals at Frankfort, 
Ky., has refused to interfere in Padu- 
cah’s efforts to appraise the property of 
the Kentucky Utilities Co. which the city 
wishes to buy. 

A motion by the company to dissolve 
Circuit Judge Joe L. Price’s mandatory 


injunction ordering the company to name 
its appraiser and for him to join the 
city’s representative in valuing the elec- 
tric system was denied. 


3 Baltimore Taxpayers 
Appeal P.S.C. Rate Order 


Three taxpayers have petitioned the 
Circuit Court No. 2 at Baltimore to 
declare null and void a Maryland Pub. 
lic Service Commission order in which 
the commission refused to reduce elec- 
tric and gas rates of the Consolidated 
Gas, Electric Light & Power Co. of Bal- 
timore (ELectricaL Wor.p, December 8, 
Page 139). 

The petitioners charge that Baltimore 
is paying about $600,000 a year too much 
for street lighting and criticize both the 
city and the commission for allowing this 
overcharge. They request the court to 
set aside the commission’s order, to re- 
strain the commission from observing the 
order, to recognize the suit as an appeal, 
and to hear all of the testimony pre- 
sented before the commission, if neces,- 
sary, to determine a fair rate. 





MEETINGS 


Pennsylvania Electric Association—Business Develop- 
ment Section—Commercial committee, Pennsyl- 
vania Electric Co., Johnstown, Pa., January 10; 
gag or committee, Roosevelt Hotel, Pittsburgh. 

January 10; wiring service committee, West 
pone Power Co,, Pittsburgh, Pa., January 16; resi- 
dential committee, William Penn Hotel, Pitts- 
burgh, Pa., January 16-17; customer contact com- 
mittee, PEA Headquarters, Harrisburg, Pa., Jan- 
uary 24. H. S. Metcalfe, chairman of Section, 
West Penn Power Co., Pittsburgh, Pa. 


eee: Engineering Society—East Central Re- 
— nen Bellevue-Stratford Hotel, 
hiiadelphia, January 31-February |. A. H: 
Manwaring, aia Philadelphia Electric & 
Mfg. Co. 1228 N. 3Ist St., Philadelphia, Pa. 


Previously Listed 


American Institute of Electrical Engineers—Winter 
convention, New York, , January 21-25; 
Northeastern district, Buffalo, N. Y., April 24-25. 
H. H. Henline, secretary, 33 W. 39th St., New 
York 18, N. Y. 


Institute of Radio Engineers—Winter technical 
meeting, Astor Hotel, New York, N. Y., Janu- 
ary 23-26. Haraden Pratt, secretary, 330 W. 
42nd St., New York 18, N. ‘ 


National Association of Purchasing Agents—Public 

Utility Buyers’ Group, midwinter convention, 
Edgewater Beach Hotel, Chicago, Ill. February 
4-5. R. C. Wenz, chairman, Philadelphia Go, 
Pittsburgh 19, Pa. 


Pennsylvania Electric Association—Systems opera- 
tion committee, Roosevelt Hotel, Pittsburgh, 
Pa., February 6-7; A. R. Deck, chairman, Metro- 
politan Edison Co., 412 Washington ot. Reading, 
Pa. Transmission. and distribution committee, 
Benjamin Franklin Hotel, Philadelphia, Pa., Feb- 
ruary 7-8; C. C, Moler, chairman, The Potomac 
Edison Co., Hagerstown, Md. _ Electrical se 
ment committee, Roosevelt Hotel, tsa: 
Pa. February 14-15; B. E. Hagy, chairman, Phila- 
delphia Elecric Co., 900 Sansom St., Philadelphia, 
Pa. 


Canadian Electrical Association—Winter conference, 
Chateau Frontenac, Quebec City, February 11-12. 
B. C. Fairchild, managing director, 704 Tramways 
Bidg., Montreal, Canada. 


Missouri Valley Electric Association — Power sales 
conference, Hotel Continental, Kansas City, Mo., 
February ‘13- 14; engineering conference, Hotel 
Continental, Kansas City, Mo., April 10-12. 1. D. 
Pettegrew, director, 1004 Baltimore St., Kansas 
City 6, Mo. 


Edison Electric Institute—Transmission and distri- 
bution committee, Netherland Plaza Hotel, Cin- 
cinnati, Ohio, February 18-19; electrical equipment 
committee, Netherland Plaza Hotel, Cincinnati, 
Ohio, February 20-21; general sales conference, 
Edgewater _ Hotel, Chicago, Ill., April 2-4. 
Col. H. S.° Bennion, managing director, 420 Lex- 
ington Ave., New York 2, Was. Ve 


American Society for Testing Materials—Spring 
meeting, Pittsburgh, Pa., February 25—March | 
R. E. Hess, assistant secretary, 260 S. Broad St. 
Philadelphia 2, Pa. 

National Rural Electric Cooperative Association— 
Annual meeting, Buffalo, N. Y., March 4-6. Avery 
C. Moore, secretary- treasurer, 416 Sth St., N. W., 
Washington |, D. C. 


North Central Electrical Industries—Convention and 
trade exposition, Radisson Hotel, Minneapolis, 
Minn., March 10-14. W. A. Ritt, ‘secretary- man- 
ager, 234 Foshay Tower, Minneapolis, Minn. 


Midwest Power Conference—Annual meeting, Pal- 


mer House, Chicago, Ill., April 3-5. S. E. Win- 
ston, director Illinois Institute of Technology, 
Chicago 16, Ill. 


National Electrical Manufacturers Association — 
Spring meeting, Palmer House, Chicago, Ill. 
week of April 8. W. J. Donald, managing di 
rector, 155 E, 44th St., New York 17, N. Y. 


Electrochemical Society—Spring meeting, Tutwiler 
Hotel, Birmingham, Ala., April 10-13. Colin © 
Fink, secretary, Columbia University, 3000 Broad- 
way, New York 27, N. 


National Electrical Wholesalers Association—Annve! 


oan. eh Hotel, Chicago, Ill., April 
21-25. C. Pyle, managing director, 500 Fifth 
Ave., New Fork N, Y. 
International Lighten Puposiion—-Stovens Hotel, 
Chicago, Ill., April 25-30. B. Coffman, man 
ager, Ill W. Jackson Blvd., yale 54, Ill. 
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Cheaper Power for Shirt 
Firm Upheld by Council 


If citizens of Kinston, N. C., don’t like 
the contract that the city made with the 
Lenoir Shirt Co. during the depression 
granting the company concessions on its 
power rates, they will have to bring suit 
and enjoin the City Council from ful- 
filling it. 

This was the stand taken recently by 
the Council, which voted to comply with 
the terms of the contract which gives 
the shirt company a rebate of $83.33 
monthly until the contract expires on 
June 30, 1948. 

Under the contract the shirt company 
must provide employment for a mini- 
mum of 250 persons. But a group of 
citizens says that now the depression 
is over and that the city has no legal 
right to continue the concession. The 
citizens want the city to submit the case 
to the Superior Court to determine the 
legality of the contract. This the Coun- 
cil has refused to do. 


System Buy Approved 


Acquisition of all the electric facilities 
of Public Utilities California Corp. by 
the California Oregon Power Co. for 
$175,000 has been authorized by the Fed- 
eral Power Commission. 

The facilities are located in Del Norte 
County, Calif., and will require a 25- 
mile interconnection to reach the pur- 
chaser’s system. California and Ore- 
gon Commissions approved the trans- 
action, 


Reverts to Old Name 
The Public Power League of Wash- 


ington has reverted to its former name, 
Public Ownership League of Washing- 
ton. The change was made at the re- 
cent convention in Seattle because it 
was felt that the old name more clearly 
represents the purpose of the league to 
conserve and develop the reserves of the 
state through ownership by citizens of 
public utilities required by the public 
interest. 


Won't Make or Sell Power 


Kewanee, IIl., voters on December 12 
rejected a proposition to establish a mu- 
nicipal power plant, voting 1,646 for and 
3,614 against, and a companion propo- 
sition to permit the city to sell electric 
current, 1,535 for and 3,525 against. 
Kewanee Public Service Co., which now 
Serves Kewanee, has a franchise which 
will expire in four years. 


Billions of Kw.-Hr. 
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Electric Output Curve Drops Sharply 


The electric output curve during the 
week ended December 29, 1945, reversed 
the upward trend of the past few weeks, 
dropping sharply, according to an esti- 
mate made by the Edison Electric Insti- 
tute. Final figures, delayed by the New 
Year’s holiday, will be published in the 
January 12 issue. 

E.E.I. placed the estimated amount of 
electrical energy distributed by the light 
and power industry for the week ended 
December 29 at 3,720,000,000 kw.-hr., 
compared with 4,239,376,000 kw.-hr. dur- 
ing the preceding week. During the week 
ended December 30, 1944, the amount of 
electrical energy distributed amounted to 
4,225,814,000 kw.-hr., this year’s esti- 
mated figure representing a decrease of 
12.0 percent. 
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Weekly Output Millions Kw.-Hr. 





1945 (oad 1943 
Dec. 29 3,720 Dec. 30 4,226 Jan. | 4,337 
Dec. 22 4,239 Dec. 23 4,617 Dec. 25 4,295 
Dec. 15 4,154 Dec. 16 4,563 Dec. 18 4,613 
Dec. 8 4,097 Dec. 9 4,538 Dec. I! 4,567 
Dec. ! 4,043 Dec. 2 4,524 Dec. 4 4,560 
Nov. 24 3,841 Nov. 25 4,369 Nov. 27 4,403 
Nov. 17 3,985 Nov. 18 4,450 Nov. 20 4,513 
Nov. 10 3,948 Nov. I! 4,397 Nov. 13. 4,483 
Nov. 3 3,899 Nov. 4 4,355 Nov. 6 4,414 
Oct. 27 3,937 Oct. 28 4,358 Oct. 30 4,453 
Oct. 20 3,915 Oct. 21 4,345 Oct. 23 4,415 
Oct. 13 3,931 Oct. 14 4,355 Oct. 16 4,382 

Percent Change from Previous Year 

Week Ending 

Dec. 29 Dec. 22 Dec. 15 
New England ......... — 06 — 32 
Mid Atlantic ........ — 24 — 27 
Central Industrial —08 —I14 
West Central ......... — 02 — 17 
Southern States ..... —H6 — 12.3 
Rocky Mountain ... — 05 — 13 
Pacific Coast ... — 978 — 108 
Total United States —i2.0 — 82 — 90 
85 
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SEC DECISIONS—HEARINGS 





The Securities and Exchange Commis- 
sion recently issued a series of orders 
affecting electric utility companies. 


Provincetown Licut & Power Co.’s pro- 
posed sale of 175 shares of additional com- 
mon stock at $100 a share to its parent, New 
England Gas & Electric Association, has been 
approved by the commission. Proceeds of 
$17,500 will be used by Provincetown to pay 
off existing indebtedness to the First 
National Bank of Boston of $17,500, incurred 
for extensions, additions and improvements 
to its plants and property. (Release No. 
6316). 


CentTraL States Power & Licut Corp.’s 
proposal for a 30 percent liquidating pay- 
ment upon its $831,960 publicly-held 5 per- 
cent debentures was not ruled upon by the 
commission, but the board did grant an ex- 
tension of the maturity date of all of the 
$5,940,000 outstanding debentures from 
January 1, 1946, to January 1, 1947. The 
balance of the debentures are owned by 
Ogden Corp., which controls Central States 
Utilities Corp., which, in turn, controls Cen- 
tral States Power & Light. The latter is in 
process of liquidation. (Release No. 6310). 


CENTRAL New York Power Corp. has been 
granted permission to borrow $1,900,000 from 
the Guaranty Trust Co. of New York at 13 
percent interest. This sum is to be used, 
together with corporate cash, to purchase 
in the open market all or part of the $1,901,- 
000 non-callable first mortgage 5 percent 
honds of 1951 of the Syracuse Lighting Co., 
predecessor. (Release No. 6307). 


INTERNATIONAL Hypro-Evectric System 
trustee, Bartholomew A. Brickley’s applica- 
tion for an order exempting from certain 
rules under the Holding Company Act his 
proposed payment of $100,000 to Gatineau 
Power Co. has been granted. The payment 
is being made in consideration of the release 
by Gatineau of certain litigation and claims 
against International Paper Co. (Release 
No. 6302). 


Centrat Hupson Gas & Evectric Corp.’s 
application for an order declaring that the 
company is not a subsidiary of United Corp. 
has been granted because Niagara Hudson 
Power Corp., intermediate holding company 
in the United Corp. system, recently disposed 
of all of its holdings of Central Hudson. (Re- 
lease No. 6304). 


Lactepe Gas Licut Co.. legal fees, total- 
ing $57,561, incurred in connection with a 
recent plan providing among other things 
for the sale of the electric properties of its 
subsidiary, Laclede Power & Light Co., dis- 
solution of that company and recapitaliza- 
tion of Laclede Gas and the sale of Ogden 
Corp.’s common stock interest in that com- 
pany have been released from SEC jurisdic- 
tion. (Release No. 6306). 


Conso.ipateD Evectric & Gas Co. and its 
subsidiary, the Maine Public Service Co.’s 
joint application, whereby the latter would 
sell at competitive bidding $3,200,000 of first 
mortgage and collateral trust bonds, increase 
its present authorized capital stock and ac- 
quire its common stock now held by Con- 
solidated, has been approved. Maine Public 
Service would change its present authorized 
capital stock of 10,000 shares of $100 par 


value to 150,000 of $10 par value. The 150,- 
000 new shares then would be issued and 
exchanged with Consolidated for its present 
holdings of the common stock of Maine 
Public Service, listed as 9,303 shares. Pro- 
ceeds from the sale of the bonds, which the 
commission stipulated could not be sold 
until the results of competitive bidding had 
been made a matter of record, would be com- 
bined with other corporate funds and money 
to be retrieved for the New Brunswick Elec- 
trical Power Co., Ltd., a subsidiary of Maine 
Public Service. The commission also re- 
served jurisdiction over the payment of legal 
fees and expenses in connection with the 
transactions and revised to “not less than 
six days” the period allowed for solicitation 
of bids for the bonds. (Release No. 6308). 


MippLce West Corp., its subsidiary, the 
Central and South West Utilities Co., the 
latter’s subsidiary, the Central Power & Light 
Co. of Massachusetts, and the newly organ- 
ized Central Power & Light Co. of Texas 
received endorsement of the SEC on a series 
of transactions which they proposed. Under 
the terms approved, Central of Massachu- 
setts will be dissolved after selling its prop- 
erties and business to Central of Texas, re- 
funding its serial notes and retiring by re- 
demption or exchange all of its outstanding 
7 and 6 percent preferred stocks. (Release 
No. 6296). 


American Utivities Service Corp.’s pro- 
posal to comply with the commission’s order 
of June, 1944, by selling its interests in the 
Wisconsin Southern Gas Co. to H. K. Harley 
and R. M. Haydon of Madison, Wis., for 
$410,000, has been sanctioned. The trans- 
action involves all 3,000 outstanding $100 par 
value common shares of Wisconsin and the 
latter’s unsecured 6 percent income note 
for $150,000 dated February 1, 1940, and 
due February 1, 1950. The note is pledged 
with Harris Trust and Savings Bank of Chi- 
cago and American will deliver $150,000 
of the proceeds from the sale to the bank 
and will add the balance to its general cor- 
porate funds. Upon consummation of the 
sale, the purchasers plan to sell 40 percent 
of their investment to K. D. Knoblock of 
Chicago and 20 percent to Carl Altenbern 
of Burlington, Wis. 


FLoripa Power Co.’s proposed sale of gas 
properties to the Scomeniin. Augustine Gas 
Co. for a base price of $1,165,000 has been 
sanctioned by the SEC, which released juris- 
diction. Florida Power is a subsidiary of 
the General Gas & Electric Corp. In 1943 
the commission granted applications whereby 





UTILITY REPORTS 


Net Income 
1945 1944 
tAmerican Power & Light 

I. Mig eae ae $13,754,855 $13,696,232 
*Central Arizona Light & 

BNE! yo Sawada Cava oceans 903,779 734,088 
*Connecticut Light & Power 4,046,567 3,836,278 
*Detroit Edison and subs .... 6,879,500 7,084,237 
tElectric Power & Light 

and subs .................. 12,019,293 6,062,806 
*New Orleans Public Service 1,982,447 1,744,655 
[Southwestern Public Service 1,518,413 1,789,665 
Texas Power & Light ........ 2,610,469 2,512,952 





*Twelve months ended November 30. 

tTwelve months ended October 31. 

{Twelve months ended September 30. 
SN TT 





the Florida Public Service Co., Sanford 
Gas Co. and the Santa Fe Land Co., all sub. 
sidiaries of General Gas & Electric, were 
merged into Florida Power. The SEC stipu- 
lated, however, that within one year of the 
merger Florida Power should divest itself of 
all water, gas and ice properties owned by 
it, other than the ice plant in Orlando, Fila., 
the water properties servicing Winter Gar- 
den, Fla., and all land obtained as the result 
of the merger of the Santa Fe Land Co. The 
commission said sale of the gas properties 
marked compliance with its order. The only 
change listed in the proposed sale was a 
$45,000 reduction from the original price of 
$1,210,000. (Release No. 6292). 


Hearings Scheduled 


January 15: To consider the proposal of 
United Gas Improvement Co. to exchange 
certain portfolio securities for not to exceed 
750,000 shares of its own outstanding capital 
stock. (Release No. 6300). 


January 17: On proposed sale by Penn. 
sylvania Electric Co. of gas manufacturing, 
transmission, distribution and sale facilities 
in Clearfield, Lockhaven, Renova and Fast 
Renova, Pa., to John H. Ware, 3rd, of 
Oxford, Pa. The hearing was postponed 
from January 7. (Release No. 6314). 


Tidal Power Too Costly 
Canadian Report Shows 


A recent report made in the House 
of Commons at Ottawa showed that 
power from a tidal hydroelectric plant 
harnessing the Bay of Fundy tides 
would be approximately eight times as 
expensive as power from a coal burning 
steam plant. The report was prepared 
by H. G. Acres & Co., consulting engi- 
neers, Niagara Falls. 

Including the capital investment, $155,- 
667,485 for a tidal plant and $35,000,000 
for a steam plant, the report showed that 
tidal power would cost 5.47 cents per 
kw.-hr. and steam 0.691 cents. 


Pay Raise for Wiremen 
May Be Coast Precedent 


Under the terms of a new agreement 
between union wiremen and_ Fresno 
Electrical Contractors Association in 
Fresno, Kings, Tulare and Madera 
Counties of California, wiremen will re- 
ceive $2 per hour on a basic 7-hour day, 
with a slightly changed overtime wage 
scale. The contract will be effective 
when approved by the Wage Adjustment 
Board, or when federal controls are 
lifted, whichever occurs first. 

The raise represents a 17.6 percent 
increase over the former $1.70 hourly 
pay, and is expected to spread all along 
the West Coast. 

Overtime for the eighth hour of any 
regular working day and all day Satur- 
day will be paid on a time and a half 
basis, instead of the double time now 
paid. 
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Carry Power Cables on Tiered Troughs 


RAY S. KIBLER substation yard. Until new duct lines 
Chief Engineer, Central Illinois Electric & Gas Co., Rockford, Illinois can he built the existing cables will 
be operated in wooden troughs, one 
above the other, as shown. Special 
provision has been made in erecting 
the troughs to provide air circulation 
between tiers and for deluging the 

racks with water in event of fire. 
eo With the exception of a single 13-kv. 

7 enn ; 

“ _ Water pipe’ circuit all the cables involved operate 


Work currently in progress by Stone to the addition there of two new 
& Webster Engineering Corp. at Rock- 20,000-kw. turbo-generator units and 
ford generating station of the Central boilers, has made it necessary to re- 
Illinois Electric & Gas Co., incident route 20 cable circuits through the 


— 
a 


iu 3 
i B 
Os 


BY OOIOIO OIOk Py R XD at 4 kv. and Tange in size from 
PST ESI | | RR TY OS Rao 1,000,000 cir. mil single-conductor to 
eS TY | Ramee pr <<} me’ ar ‘ ‘ 

250,000 cir. mil three-conductor. Most 
of it is 20 years old and so will not 


SS et ; be returned to operation at the orig- 
Boo0du © Bock cman 
Da (_) O1O ROO DIOS 2 ss od inal vo age wnen €e new ucts are 


SSS Beatty} ptoosionn Wa BN Ua completed, although the cable ap- 
: peared to be in excellent condition. 
Instead, entirely new cable will be 

pulled into the new duct. 

Troughs consist of a floor of 2-in. 
by 8-in. planks divided into longi- 
tudinal compartments by 2-in. by 4-in. 
timbers set on edge. Cross members, 
4 in. by 4 in., laid across the tray at 
3- to 4-ft.. intervals, provide an air 
space above the cable in each tier for 
necessary ventilation. They also sup- 
port floor timbers of the next tier 
above. 

Particular care was taken to pro- 
vide separators between adjacent cable 
sheaths to prevent sheath currents 
from migrating from one cable to 
another and causing damage to the 
sheaths where they touch. 

For fire protection 14-in. pipe with 
holes drilled at intervals along its 
length has been run along both sides 
of the temporary cable racks and con- 
nected to water mains through valves 
CABLE TROUGHS carry power circuits through substations yard while duct line is so that rack may be flooded with water 
being rerouted. Note water pipe line along trough for fire protection in event of a fire. 


4° x4" cross 
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Meter Jewel Holder 


Speeds Inspection 


W. H. PARMITER 


Superintendent of Meters 
Connecticut Power Co., Stamford 





CLOSE-UP OF JIG, microscope and bars 
used in pivot and jewel inspection. 
Viewing the hand-held bars, left to 
right, appear a bar for pivot hold- 
ing, a bar for the reception of newer 
type jewels, and a bar for carrying 
jewels of the older type. Since this 
photograph was made, the company 
has abandoned the use of the nebulizer 
and adopted the L & & cleaning ma- 
chine as more efficient 


Slow and tedious manual handling 
of meter jewels and pivots during in- 
spection has been eliminated by a 
special device developed by the Con- 
necticut Power Co., Stamford. With 
the aid of this equipment it is feas- 
ible with one adjustment of the micro- 
scope to inspect an unlimited number 
of jewels, turning them to any desired 
angle without touching them. The 
apparatus consists essentially of a jig 
which fits into the bed of the micro- 
scope and into which any one of a 
series of bars holding a number of 
jewels or pivots of one size may be 
placed. The jig allows the bar to be 
tilted laterally or axially about the 
jewel as a center, thus having the 
jewel in focus at all times. A spring- 
actuated tapered plunger engaging 
notches on the side of the bar allows 
successive jewels to be slid quickly and 
accurately into the field of view. 

Each bar has holes or pockets of 
correct size and depth to allow the 





jewel or pivot to be in focus. These 
pockets are spaced so that imperfect 
jewels may be removed from the bar 
and discarded as soon as inspected. 
The perfect jewels remain in the bar 
and are all removed in one operation. 
The number of jewels in each bar is 
determined by a convenient bar length. 
Since the center of radii of the bear- 
ing surface of the jewel or pivot coin- 
cides with the intersection of the two 
axes of the jig, the surface to be in- 
spected is at all times the same dis- 
tance from the microscope and thus in 
focus. Each jewel is brought to the 
same relative position, making it un- 
necessary to readjust the microscope. 
Beyond the saving of time and labor 
is a reduction in eye fatigue. 


Spilled Coal Now 
Not Manually Shoveled 


Ingenuity on the part of the staff at 
the Front Street station of the Pennsyl- 
vania Electric Co. at Erie, Pa., has 
eliminated the necessity of handling 5 
to 10 tons of spilled coal hourly. This 
task was often encountered while pass- 
ing wet coal on the conveyor belt, par- 





CONVERGING-SLOPING chute leads 
into vertical chute. Both are made of 
3/16-in. cold rolled steel 


ticularly at the point that the coal falls 
from one conveyor belt onto a second 
which runs at right angies to the first. 

The coal, being wet, clung to the first 
belt just long enough to miss the sec- 
ond belt and fell to the floor. Conse- 
quently, it had to be shoveled by hand 
onto the second belt. 





MAGNET under sloping chute made of 
old elevator-motor field coil 


To eliminate this, two chutes were 
built. One is a _ converging-sloping 
chute, which leads into another, a verti- 
cal chute, and thereby passes the coal 
which formerly fell to the floor directly 
into a bunker below. However, this 
could not be done until some means had 
been found of “sifting” out the bolts, 
nuts, etc., often present in the coal. 

A magnet was made from the field 
coil of an old elevator-motor and 
welded to the sloping chute as illus- 
trated. It is energized by a 220-volt 
motor-generator set and has diverted up 
to 50 lb. of iron per day that would 
otherwise have fallen into the bunker. 


“Washing Machine” Saves 
Time Cleaning Meter Parts 





METER PARTS placed in metal basket 
are spun in solvent solution, rinsed and 
dried in this industrial cleaner 


Slow and not too satisfactory, the 
tooth brush and solvent method of 
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cleaning demand registers and other 
meter parts has given way to the clean- 
ing machine illustrated in the Oak- 
land meter shop of Pacific Gas & 
Electric Co., in charge of L. D. Tycer. 
The equipment, known as an L & R 
industrial cleaning machine, has been 
: in service about a year. 
. A variable - speed, motor - driven 
| meshed wire basket containing an in- 
ner finer meshed basket for holding 
the parts is revolved first in a cleaning 
solution, then in a first rinse, then a 
second rinse and then dried in a metal 
container with electrically heated fan 
circulated air. If desired, a thermo- 
statically operated speed control may 
be switched in so that the basket alter- 
nately spins fast and then slow to give 
a washing machine agitation action. 
Badly gummed registers, bearings 
and various meter parts that formerly 
required 14 to 2 hours to clean by 
hand are now more effectively cleaned 
in about 20 minutes. 


Container Invites Safety 


A. O. MANGOLD, Safety Engineer 
Northwestern Electric Co., Portland, Ore. 


CLOSING SWITCH 
motor automatically opens goggle box 


to start grinder 





A steel box mounted on grinder mo- 
tor as shown serves as a convenient, 
substantial and somewhat dustproot 
receptacle for safety goggles worn by 
workmen when using the grinder. An 
added feature is a short rod attached 
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to the box top and the switch handle 
so that when the starting switch is 
closed the box lid is raised and auto- 
matically invites the workman to put 
on his goggles for safety’s sake. In 


Bank Transformers in Single-Pole Cluster 


HOWARD P. SEELYE. Senior Engineer, The Detroit Edison Co., Detroit, Mich. 


Until recently Detroit Edison Co. 
has mounted 150-kva., three-phase 
transformer banks and larger on two- 
pole platforms or individual units on 
adjacent poles. More recently, and 
particularly where space is restricted, 
three single-phase transformers of such 
three-phase banks have been mounted 
in a “cluster” on a single pole, as 
shown. The transformers are equally 
spaced around the pole on a triangular 
steel bracket so that the load on the 
pole is symmetrical. 

The arrangement lends itself to any 
size bank up to three 100-kva. units 
of the modern steel case type. Over- 
all dimension of the maximum 300- 
kva. three-phase bank is 96 in. which 
is the length of the crossarm used to 
support primary conductors and trans- 
former trainers. The transformer 
mounting bracket, in addition to sup- 
porting the transformers, also carried 
supports for training the transformer 
leads. The standard E.E.I. single- 
bolt transformer mounting arrange- 
ment is used. 

This “cluster” arrangement of trans- 
formers, in addition to providing a 
compact arrangement for use in streets 
and alleys where space is limited, also 
affords a considerable cost saving over 


Insu/ator 
support 
strap. " 
\ insula for 
suppor? 
strap 


* 





TRIANGULAR mounting bracket used 
to support transformer cluster. Note in- 
sulator support straps to which train- 
ers are attached; one is hidden 




















































addition, a poster with appropriate 
message, which is changed from time 
to time, is pasted inside the box cover 
to catch the eye of the workman as a 
further reminder. 


conventional platform mounting. 
This was suggested by Gegrge Hind- 
man of the Overhead lines department. 


penn 


Triple trans.” 
mounting 
requires 2:0" . 
spacing bet .* 
transformer 
nounting 

brackets 


25:0 max 
to Grade 


TRANSFORMER cluster installation 





BANK of three 100-kva. transformers 
mounted in triangular cluster on single 
pole cuts cost, saves space 


Instrument Reveals 
O.C.B. Tank Pressures 


A. R. MILLER 


Development Engineer 
Roller-Smith Co., Bethlehem, Pa. 





CIRCUIT DIAGRAM of carbon-pile 

pressure gage used in breaker tests 

One of the questions encountered in 
designing a new series of oil circuit 
breakers was how to measure the in- 
ternal pressures of the tank and re- 
cord them by an oscillograph. This 





information is vital to determination 
of the stress to which a switch tank 
is subjected during and immediately 
following the interruption of the cir- 
cuit. 

We have used for this purpose, and 
with great success, a variation of the 
telephone transmitter. A plug con- 
taining a l-in. disk is screwed into the 
base of the tank and pressure varia- 
tions are transmitted to a Wheatstone 
bridge. Two arms of the bridge are 
made up of very small disks of hard 
carbon which have the property of 
varying their resistance proportion- 
ally to the movement of the arm ap- 
plying the pressure. This is similar 
to the action of a telephone transmitter. 

With this arrangement, when pres- 
sure is applied to the diaphragm, the 


Jig Eases Lifting of Primary Metering Grid 


WILLIAM H. WAY 





Philadelphia Electric Co. 





JIG TO LIFT PRIMARY TRANSFORMER METERING GRID is shown (at left) in open 
position before being slipped over the transformer grid, (center) in closed position 
as if holding the grid, and (at right) holding the grid and ready for lifting 


Jig to lift primary metering trans- 
former grids from the ground to their 
installed position in outdoor pole 
mounted cabinets without changing 
pulley blocks or their position on the 
grid or without having the lineman 
lift the grid into position in the cab- 
inet is now being used by the Phila- 
delphia Electric Co. Its use provides 
a much safer method of installing the 
grid since it eliminates the necessity 
of the lineman’s reaching out and lift- 
ing the grid into the previously 
mounted cabinet. It also saves about 


two hours per installation. 

It is made with six pieces of 4 by 
l-in. strap iron, a 4-in. formed iron 
pipe which acts as the pulley block 
rope guide, and a #-in. iron spacer 
bar to which the pulley block is 


$0 


attached for raising and lowering. 

In use the jig is positioned over 
the middle of the grid, the two bot- 
tom iron supports are swung around 
so that the two bottom strap-iron fin- 
gers slide behind the current trans- 
former support at the bottom and then 
the whole jig is pushed down so that 
the two top strap-iron fingers slide be- 
hind the potential transformer support 
at the top. The jig is then bolted 
together in this position. Only two 
side bolts have to be loosened or tight- 
ened to open or close the jig. The 
rope is passed inside the iron pipe 
yoke-member and the lower pulley 
block is attached to the #-in. spacer 
bar. The jig-held grid is now ready 
for raising to its position in the pole 
mounted cabinet. 








carbon pile resistances are varied and 
this gives the galvanometer a current 
reading which is directly proportional 
to the pressure applied to the dia- 
phragm. This can be recorded on an 
oscillogram along with the current and 
voltage curves. 

In certain instances these oscillo- 
grams will show the impulse pressure 
applied to the tank by the interruption 
of the arc as well as the reflected pres- 
sure wave. When this occurs, the 
record will reveal a pressure “build- 
up” of approximately twice the inci- 
dent wave. These will be followed by 
pressure waves sweeping back and 
forth across the tank, each decreasing 
in magnitude. This instrument was 
used on tests of the company’s new 
Exotherm series of oil breakers and 
recorded internal pressure up to 40 
psi. during the arc quenching period. 


To Avoid Accident 
from Multiple Grounds 


An analysis of a pole top accident, 
recently made by the Liberty Mutual 
Insurance Co., Boston, developed that 
procedure in distribution transformer 
replacements deserves to be carefully 
planned. In this case, a transformer 
was being superseded by one with a 
through-bolt hanger and hung on the 
opposite side of the pole from the 
original installation. This made nec- 
essary the relocation of the cut-out 
box. The taps were disconnected from 
the box and the live-line phase tap 
rolled up under the hood. The posi- 


Primary 
phase is 


Working via 


. um pers -~~ 
Pri / ; as t ~ 


neutra/~. 


Secondary 
neutral—-- 





PLAN OF POLE TOP transformer ar- 
rangement and line tap connection 
which contributed to accident 


tion of the cut-out box was changed 
to that shown. During the straight- 
ening of the primary tap to connect 
it to the cut-out in its new position, 
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Schenectady 5, N. Y. 


Service records of thousands of G-E re- 
actors prove that CAST-IN-CONCRETE CON- 
STRUCTION is hard to beat for mechanical 
and electrical strength, non-inflammability, 
resistance to weathering. 


1. STRENGTH—Conductor and concrete become a one-piece 


structure, having strength and rigidity to withstand short 
circuit magnetic forces. : 


2. HIGH FLASHOVER VOLTAGE—Good clearances, elimina- 
tion of through bolts, use of asbestos conductor covering, and 
large porcelain insulators give maximum assurance against 
flashover between turns and layers, and against flashover. of 
complete unit to ground. 


3. LONG SERVICE LIFE—Materials used in these reactors 
are selected by G.E. especially for weatherproof qualities. All 
are fireproof and practically imperishable, making possible a 
co-ordinated design having beth an excellence of performance 
and extraordinarily long life. Special treatment during finish- 
ing process renders them highly moisture resistant. 


4. FOR DIVERSE REQUIREMENTS—G-E cast-in-concrete re- 
actors may be obtained in either single- or three-phase de- 
signs, and in a number of arrangements to meet installation 
requirements for indoor and outdoor service. They can alse 
be obtained with metal-clad construction (steel cabinet) 
match switchgear equipment. 

writs 


For details, ask your lecal G-E representative or 
Bulletin GEA-976B. Apparatus Dept, General Electric Compeny, 











1. Individual feeder regulation 


2. By-pass facilities for the feeder 
breakers, the current transformers, 
the regulating equipment, and the 
power transformers 


3. Two complete power-supply paths 
to each of the outgoing feeders 


This new master DUPLEX unit substation affords in- 
creased flexibility as to both substation design and 
function, together with a high degree of continuity of 
service. Where individual feeder regulation and by-pass 
facilities are required, the DUPLEX provides the way 
te do the job at remarkably low cost. 


The DUPLEX unit is especially well suited to 
locations where continuity of service is of prime 
importance, because: 


© it is completely automatic in operation 


® its operation is not dependent upon the correct 
operation of other units 


®@ it is capable of maintaining, through either trans- 
former, the total load normally carried by both 






ue 












Don’t overlook the fact that the DUPLEX is a 
standard G-E unit substation. Your over-all installed 
cost is low, and it is definitely predictable, because: 


® The DUPLEX is standard equipment 
© it is repetitively manufactured 
@ it is completely assembled for you at the factory 


The DUPLEX unit substation can be used separately 
or in conjunction with identical units to make a sub- 
station with a total capacity as large as 20,000 kva. 
It is compact, easy to install, and easy to move. 


Your local G-E sales engineer will be glad to give 
you further information. Ask him for a copy of 
Bulletin GEA-4478. Apparatus Dept., General Electric 
Company, Schenectady 5, N. Y. 
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NEW DUPLEX 
Unit Substation 


oo 

Relaying is so arranged that, it 
voltage disappears at the secondary 
of one transformer, the breaker on 


-KV- . that side immediately opens and 
SSKV-LOOP CIRCUIT the tie breaker automatically closes, 


Swe % restoring service in approximately 


500 MVA 105 cycles. 
The DUPLEX provides a ‘building 
2000 /2500 KVA block’’ approach to the construction 
N. 0. 15% LRC of standard substations which have 


con petinpetoned es ee 


50 MVA or large substations can be eco- 
600 AMP nomically made up of the same 
basic unit. A single DUPLEX unit 
can be installed at first, and as the 
lead grows, additional units can 
be added when they are needed. 
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4.16-KV FEEDERS 
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the tap contacted the old transformer 
hanger, grounding the primary phase 
wire. The resultant flash caused the 
lineman to withdraw his hand quickly, 
and in so doing he struck his left 
elbow, chipping the bone. 

The transformer case ground on the 
old transformer had been removed, 
but the case was still grounded by 
the through bolt of the new trans- 
former hanger. The case of the new 
transformer was grounded. The les- 
son of the accident was to do as much 
work as possible with the line dead 
when connecting equipment, check the 
connections, and finally connect to the 
line itself. In this instance the tap to 
the cut-out should have been discon- 
nected from the line while the cut- 
out box location and _ connections 
were being changed. Transformer-case 
grounds should be connected only after 
all other work has been completed, 
and the existence of multiple grounds 
carefully avoided. 


Safer Right-of-Way 
Working Methods 


In an eastern utility system during 
a field survey for a high-tension line 
right-of-way. a serious job hazard was 
revealed of which the employees knew 
nothing beforehand. A crew of eight 
linemen were clearing brush and had 
been working in a large swampy sec- 
tion when they soon broke out with 
an infection on legs and arms. All 
the crew was affected and one man 
had such a bad case that he had to 
quit work for a week. An examina- 
tion of the various types of bushes in 
the area showed that a large amount 
of poison sumac was present. In or- 
der that the linemen could learn 
quickly to recognize poison sumac, a 
sample of the plant’s leaves, berries 
and stock was mounted in a box with 
a transparent cover and sent around 
to each division of the company for 
exhibition. A survey was also made 
of the entire right-of-way and _ the 
areas where the poison plants were 
found were noted. The worst areas 
were designated by painted signs in- 
dicating the extent of the area, and at 
the approach to each area several 
bushes were tagged and marked “Poi- 
son Sumac.” As a result every lineman 
has learned to recognize the bushes and 
take the necessary precautions. No 
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cases of sumac poisoning have been 
reported in the line department since. 

Other hazards of brush cutting have 
caused linemen much trouble. Cases 
of injury and lost time have occurred 
resulting from hernia, strained backs, 
sprained ankles, eye injuries and punc- 
tured ear drums. Hernia and_ back 
strains were due to or aggravated by 
constant pulling on the scythe. Eye and 
ear injuries were due to ends of bushes 
striking against the head and enter- 
ing the eyes or ears. A crew man often 
turns his head sidewise to protect his 
eves and in so doing exposes his ear 
so that a twig is apt to enter it when 
he is using the scythe. It has been 





recommended that all such employees 
be furnished with a special type of 
plastic eye protector which will safe- 
guard the eyes and make it unnecessary 
to turn the head sidewise. These will 
be available after the war, and in the 
meantime lopping shears have been 
provided for cutting large bushes and 
have proved very successful in pre- 
venting injuries formerly caused by 
scythe work. Considerable trouble 
with 20-ft. extension ladders having 
a low factor of safety and made of 
inferior grades of wood has _ been 
eliminated by a change in side rail 
specifications which increased the 
strength by over 38 percent. 


Uninsulated Guys Afford Lightning Protection 


Two uninsulated guys used as ground 
wires and connected to a_ horizontal 
stabilizing guy between the two out- 
side poles of a 3-pole H-frame afford 





The two outside poles also carry 
the conventional over-head ground 
wires which are connected to the 
grounded guys through the pole bands. 





FIG. 2—Details of guying, method of interconnecting pole bands and uninsulated 
guy wire to conductor clearance are shown for 3-pole H-frame structure 


the conductors lightning protection at 
the structure. 

This type of construction, which is 
contained in the recently revised stand- 
ards of the New York State Electric & 
Gas Corp., Binghamton, N. Y., utilizes 
only standard hardware. 

Lower guys pass in comparatively 
close proximity to the conductors and 
therefore are conventionally insula- 
ted. Dimensions on the accompanying 
sketch show the grounded guy to be 
8 ft. 3 in. above the conductor. 


January 5, 





FIG. 1—7/16-in. H. 8. Bethanized steel 
guy wire between two poles of H-frame 
is connected to insulatorless guys to 
afford a static guy loop around the 
transmission line structure 
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ES HARDWARE ever loose its 
strength? Yes! Here’s how--if cor- 


rosion attacks it, every cross section is 
slowly but surely reduced. Metal put 
there for a safety factor disappears, and 
so does that safety factor. Then we begin 
losing that margin of strength we know 
we need, until some unusual stress ex- 
ceeds the capacity of the remaining 
metal. This, in short, is the story of cor- 
rosion. Regardless of design or any other 
advantage, if the metal itself isn’t dur- 
able, neither will be the service that 
piece is supposed to render. 

O-B high-voltage hardware is cast in 
malleable iron for three sound reasons. 
(1) It has a desirable ratio of strength, 
ductility, and weight. (2) Because the 





molten metal is highly fluid, it comes 
out true to mold in complex and precise 
shapes not attainable by other methods 
of fabrication. (3) due to a unique prop- 
erty of cast ferrous metals, the surface 
coating of rust forms a permanent natural 
protection that positively stops all fur- 
ther corrosion. Malleable iron brings you 
these three vital qualities. It is strong 
and ductile. It can be shaped to true 
functional design without compromises. 
It retains its shape, its size, and its 
strength because it does not corrode. 
Suspending a charged conductor is 
basically a mechanical job, and one that 
must go on indefinitely. For this pur- 
pose, specify O-B line hardware that is 
correct to start with--and stays that way. 





Again, O-B’s durability shows up in bushing 
design. Internal dielectric is porcelain-- porcelain 
you have learned through years of experience to 
trust in any high-voltage insulation job. Only with 
O-B bushings can you get porcelain internal die- 
lectric and, for this same reason, only with O-B 
bushings can you get the long, trouble-free perform- 
ance that naturally goes with porcelain insulation. 
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It's equally true of any insulator--suspen- 
sion, pintype, or station--that you have no 
gauge of its real worth the first five or ten 
years. Original specifications are controlled 
by industry standards. The real question is, 
“How long will it retain this original ability 
to meet service requirements?” O-B insula- 
tors have no great distinction when new. 
Granted, they're correct to start with, but the 
important fact is that they stay that way! By 
authentic power company records it has been 
proved time and again that O-B insulators of 
every class have consistently maintained the 
lowest rate of depreciation. This is really 
what you buy in insulators--what you get in 
the largest measure when you specify O-B. 
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MANSFIELD, OHIO 
CANADIAN OHIO BRASS COMPANY. LIMITED 
NIAGARA FALLS. ONTARIO 
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A METHOD TO COMPUTE ANNUAL LOSSES 
ON LINES AND TRANSFORMERS 


eg 


Two separate formulas are used to compute line loss and power trans- 
former loss. Curve is used for the relation between load factor and 
equivalent hours; some actual percentage values are tabulated for con- 
venience. This computation method is an adaptation of engineering prac- 
tice of Birmingham (Ala.) Electric Co. 





LINE LOSS 

Formula: 
t= (KW 
“*  \ PFX1.73X V 
where 
Li 
KW 
PF 
V 
l 
p 
Hs 


-) < 0.2628 Ilr He 





Annual line loss, in kw.-hr. 
Maximum load, in kw. 

Power factor of load 

Line voltage, in kv. 

Length of line, in thousands of feet 
Resistance of conductor per thou- 
sand feet, in ohms 

Equivalent hours, in percent 





huiun ud 





Example: 
Maximum load = 2000 kw. 
Power factor of load = 0.8 
Line voltage = 13.2 kv. 
Length of line = 10,000 ft. 
Size of conductor = No. 2/0 
Resistance of conductor = 0.0821 ohms 
per thousand feet 
Load factor = 50 percent 
From curve, for 50 percent load factor 
the equivalent hours is 33 percent. 
By substituting in the formula: 
Annual line loss = 


nian ) 
0.80 X1.73 X 13.2 


X 0.2628 « 10 & 0.0821 *« 33 
Li = 85,200 kw.-hr. 

















TRANSFORMER LOSS 


Formula: 








| | 
| 
; M\? , 100 | 
Lr = 87.6 [ 1900 + He (=) F| lo 20 30 40 50 60 #70 80 9 100 | 
K Load factor, percent 
where : ary ~—_ Ss ‘ail 
Lr = Annual transformer loss, in kw.-hr. 
K = Capacity of transformer, in kva. CURVE gives approximate relation of load factor and equivalent hours 
M = Maximum load on transformer, in 
kva. 
C = Core loss of transformer, in kw. NOTE: Equivalent hours as shown on the graph, for load factors above 75 percent and 
F = Copper loss of transformer at full below 30 percent, are to be used as rough approximations only 
load, in kw. 
Hs= Equivalent hours, in percent 
Example: 


Transformer data— CURVE PROJECTION POINTS 
Capacity = 500 kva. esi cl ilies eat aia 
Maximum load = 400 kva. 


. am Load Equiv. Load Equiv. 
Core loss = 17 kw. Factor, Hours, Factor, Hours, 
Copper loss = 48 kw. percent percent percent percent 

_ Load factor = 60 percent 100 100 50 33 
From curve, for 60 percent load factor 95 91 45 28 
the equivalent hours is 44 percent. 90 83 40 23 
By substituting in the formula: 4 os = 7 

Annual transformer losses = 75 61 25 12 
400\? a . . ; 

7 7 Ad — d ta) ° > 
87.6 [ 100 X17+ “(55) x 8 | 60 44 10 3 

vo vo 


Lr = 267,000 kw.-hr. 


SSS 
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iit Rt ae Terit rth ihe t COMPLETE 
ELECTRICAL CONTROL 


At the right are listed various types of cil 





electrical control equipment designed Knife Switchboards Motor Control Switchboards 
and furnished by METROPOLITAN for Circuit Breaker Switchboards Explosion-proof Switchboards 
segs . . Dead Front Switchboards Laboratory and Test Switchboards 
utilities, industrial plants, large mercan- ; : ; 
3 ; ; ae Battery Charging Switchboards Control Switchboards 
tile establishments, and public buildings. Generator and Distribution Switchboards 


Your inquiries are invited. 












ESTABLISHED 
1892 


AN ELECTRIC MANUFACTURING COMPANY 


ELECTRIC LIGHTING AND POWER 
DISTRIBUTION EQUIPMENT 


Rane + LONG ISLAND CITY, NEW YORK 
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How to CONNECT 
and FUSE CAPACITORS 


2400 v.,1¢ 4800 v.,1¢ 2400 v.,2¢ 2400 v.,3¢ 4156 v.,3¢ 4800 v., 3 ¢ 
Capacitor Cutout 
Sise, kva. $$ ——————_——_———|- nn nn nn ne eee | — — 
| Pri. * Fuse Pri. * Fuse Pri. Pri. Fuse Pri. Fuse Pri. ) Fuse 
Amp. Style Amp. “Amp. Amp. Amp. Amp. Amp. Amp. Amp. Amp. Amp. Amp. | Amp. 
15 60 Dropout 6.25 15 3 8 pwiel er ‘ 
30 60 Dropout 12.5 25 6.25 15 em cakes ae aces tre eats hace haa 
45 60 Dropout 18.75 40 9.4 25 9.4 25 10.8 25 6.2 15 5.4 15 
60 6 |S 60 Dropout | 25 50 12.5 25 onary es sales cae a aban ee 
90 60 Dropout | ..... paae |. Bn onthe oats 18.7 40 21.6 40 12.5 25 10.8 25 
135 100 Dropout | ..... eS i Senate 28 50 32.5 85 18.7 40 16 40 
180 100 aes. © “enema dees F setes 37.5 100 43.4 100 25 50 21.6 


| 2400-16 


4800-16 


See note 


| 2400-16 


4800— 1 


F —— 


4800-14 


See note 
2400 - 1¢ 


4800- 1¢ 


Note: Omit cutout and arrester from neutral on phase and neutral lines, 
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Diagrams show external connections and table lists kind and size 
of cutouts and capacity of fuses for shunt-type capacitors used on 
distribution circuits. These are adapted from a book of standard 
ogres of Central Hudson Gas and Electric Corp., Poughkeepsie, 
® 
SIZE OF CUTOUTS AND FUSES FOR CAPACITORS 


















2400-3gA 
4800-39034 


2400-30A 
4800-3068 


OT 
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4800 34 TUSE<3OY 
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Final Assurance 


LL CENTRAL is the finest you can buy 


RIGID STEEL 


CONDUIT 


SPANG-CHALFANT 


Division of The National Supply Company 


od ww) ) Vested Fz Pree General Sales Office: Grant Building, Pittsburgh 30, Pa 


District Offices and Sales Representatives in Principal Cities 
ta Every Length 
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Distribution Staff 
Duties Summarized* 


Technical Assistant— 
Special Tests and Records 


This staff member’s responsibilities 
include the maintenance of network 
protectors and certain other network 
apparatus as described under special 
instructions covering such equipment; 
keeping a record of all tools as re- 
quired in detailed regulations of the 
department; entering on a_ service 
recorder chart the name of associ- 
ated automobile driver for the corre- 
sponding running period, with proper 
endorsement by the department head 
to which the motor vehicle is assigned, 
and the filing of these charts by 
car number and date. He is also re- 
sponsible for the annual compilation 
of statistics required by the return to 
the state regulatory commission and 
the Federal Power Commission. 

Each January this technical assist- 





*One of a series of presentations covering 
the essential duties of officials of a public 
utility distribution department serving between 
50,000 and 75,000 meters. Organization of the 
distribution department was outlined in ELEC- 
TRICAL WORLD, October 13, 1945, page 106. 


Dig And Set Pole in Seven Minutes 


3 





MULTI-PURPOSE TRACTOR mounting digger. 24-ft. A-frame derrick and double-drum 
winch used by L. E. Myers Construction Co. for transmission construction in rough 
Wisconsin country. A hole was dug, and a pre-assembled 69-kv. pole was set in 
seven minutes by a 3-man crew. The D-7 tractor mounts a type HC digger 


ant examines all regular operating rec- 
ords to determine if they are being 
accurately maintained and _ properly 
kept up to date, giving attention to 
any records needing it. He is re- 
quired to make such checks as he may 
find necessary at such intervals as 
may be required to determine if all 


Lathe Set Up to Face Large Coupling Flanges 


In the major overhaul of a 12,000- 
kw. frequency changer set by Southern 
California Edison Co. it became neces- 
sary to reface and true up the large 
coupling flanges on the two rotors. 
Suitable concrete piers were erected on 
the station floor and the two center 
bearings and pedestals, removed from 
the set, were placed on the piers, lev- 
eled and centered. A 57-in. spur gear 
was mounted on the outboard end of 
the rotor shaft and a worm gear fitted 
to the bottom of the spur gear. A 


10-hp. motor belted to the shaft of the 
worm gear turned the rotor 43 rpm. 

Facing of the couplings was then 
accomplished with an 8-ft. bed lathe 
mounted on concrete piers as shown. 
Coupling bolt holes were rebored after 
the machine was reassembled by an 
air motor driven drill mounted in suit- 
able supporting frame as illustrated. 
The entire overhaul which included 
reinsulating of the machine was done 
under the direction of R. K. Klumb, 


superintendent of Vestal substation. 


records of periodic operations are be- 
ing kept up to date, especially the 
typing and entries on pole cards. A 
similar function is performed on peri- 
odic jobs requiring considerable time 
to complete, and which would not be 
the subject of a periodical work re- 
port until finished, such as pole paint- 
ing, pole butt inspections, meter test- 
ing, transformer inspection, periodic 
voltage tests, etc. The results of such 
checking are reported to the super- 
intendent of distribution at suitable 
intervals. If it is found that records 
of periodic operations are not being 
kept up to date, the attempt is made 
to remedy this, with a report to the 
superintendent if. unable to do so. 
Special attention is here paid to the 
work of the meter service department. 
This system is not intended to dupli- 
cate the periodic work record system 
or to check the methods employed in 
doing work. Department heads are ex- 
pected to co-operate to the full with 





BED LATHE (LEFT) MOUNTED on concrete piers is used for refacing coupling flanges of frequency changer 
set undergoing overhaul. Bolt holes (right) were rebored with rotors in place by air operated, hand fed drill 
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AIR COMPRESSOR 
EE ey 


SIZES RANGING FROM 2 TO 600 CU. FT. DISPLACEMENT 


DIRECT DRIVE ON BASE 


Built-in Motor Drive mounted on steel 
base is compact and easy to install. No 
foundations necessary. 
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DIRECT MOTOR DRIVE 
WITH COOLING UNIT 
Schramm 300 cu. ft. displacement with 


direct-connected 50 H.P. motor with 
cooling unit on Steel Deck Base. 






DIESEL ENGINE DRIVE-IN LINE 


Complete self-aligned, direct connected 
Diesel Engine Driven Compressor for 
semi-portable or stationary installation. 


§ 
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WITH "V"" GROOVE PULLEY 


Schramm Belt Driven Compressors can be 
obtained with “V”’ or flat belt drive suit- 
able for twenty-four hour service and 
economical operation. 
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DIRECT DRIVE WITH 
STARTER AND RADIATOR 
Both compressor and motor are mounted 


as a single unit on a substantial steel base 
with starter, radiator, and cooling unit. 


LEY BORN UES GND aS 


BELT DRIVE ON BASE 
WITH ENGINE 


Schramm Engine Belt Drive on Base 
combinations are available for applica- 


tions not reached by electric power 
service in mill, mine, and other industrial 
plants. 


COMPRESSOR SPECIALISTS 
: ]\(. WEST CHESTER 
| Hal | ‘1's PENNSYLVANIA 
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this technical assistant in all reason- 
able requirements. 

This assistant is responsible for 
maintaining a record consisting of a 
sample copy of each blank form used 
by the distribution department in all 
its ramifications. Before February 2 
yearly this assistant prepares an an- 
alysis of all major trouble as reported 
in the department’s “Unusual Trouble 
Book” during the preceding year. 
This analysis is placed in the back of 
the above book. This staff member 
also performs such duties in connec- 
tion with keeping the records of street 
and traffic lights as the company’s 
instructions demand. 

Each October this assistant is re- 
sponsible for an inspection of all 
buildings and their contents, storage 
yards, substations and real estate out- 
side these classifications which come 
under the department superintendent’s 
jurisdiction. Such inspection includes 
examining the tags of all fire extin- 
guishers to check monthly _ inspec- 
tions. On or before January 1 and 
July 1 yearly he is responsible for 
checking the list of company tele- 
phone numbers, names, addresses and 
telephone numbers of all employees 
likely to be called outside regular 
hours. He is required to read all re- 
ports of trouble in the unusual trouble 
book and insure that department heads 
report these as specified. About April 
1 and November 1 annually he con- 
siders the revision of the system dia- 
gram; changes it if necessary and 
issues revisions to replace all out- 
standing prints. He is responsible for 
keeping a so-called Master Diagram 
(and a small print in the telephone 
booth at the main service station) up 
to date at all times. 


Annual Revisions 


Another annual duty is considering 
the revision of all sets of written in- 
structions used in the department; ob- 
taining signatures showing that all 
such instructions and instructions not 
needing change have been read by 
employees holding them within one 
month of the time their signatures 
have been obtained. The technical as- 
sistant is also required to keep on file 
one copy of all obsolete instructions; 
a signature record of all keys issued; 
a record of each 13.2-kv. transformer 
diagram and name plate data, and is 
responsible -for checking plant re- 
moval or abandoned records, distri- 
bution of energy generated and pur- 
chased reports, and other reports, let- 
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Can’t Knock Out 
Permanently Insulated 


ROCKBESTOS A.V. C. 


You may not be looking for trouble . . . but it’s on its way if 
you are still operating overworked circuits that were nearing 
collapse before the war... and if you still have war-installed 
control, power and lighting wiring in hot spots that wasn’t built 
to take the beating of high ambient temperatures and conductor- 
heating overloads. 


Why take chances if that’s your situation? Check up on the 
trouble-spots and plan to eliminate future production tie-ups, 
shut downs, and expensive emergency maintenance by re-wiring 
with Rockbestos A.V.C. Power Cable, Motor Lead Cable, Con- 
trol Cable and Boiler Room Wire. Their impregnated asbestos 
insulation and heavy asbestos braid takes operating tempera- 
tures up to 230° F., the heat of overloads, and vibration because 
it retains flexibility and won’t bake brittle or crack. It won’t 
bloom or rot when exposed to oil, grease or corrosive fumes. . . 
it won’t burn because asbestos is fireproof... and it can be 
installed in conduit because specially compounded impregnants 
give it high moisture resistance. 


Don’t delay necessary wire-failure prevention . . . investigate 
your needs for the Rockbestos-designed National Electrical 
Code types illustrated and others in our line of 125 different 
standard wires, cables and cords. Write or phone for recom- 
mendations to the nearest district office or: 










ROCKBESTOS PRODUCTS CORPORATION 
118 Nicoll St., New Haven 4, Conn. 














125 different wires, cables and cords developed for 
severe operating conditions by Rockbestos. 


4%» ROCKBESTOS A.V.C. 
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NEW YORK BUFFALO CLEVELAND CHICAGO PITTSBURGH ST. LOUIS 
LOS ANGELES SAN FRANCISCO SEATTLE PORTLAND, ORE. 


INVEST IN U.S. VICTORY BONDS 
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FOR CONTROL CIRCUITS 


‘ mu ’ 
equir high remPpe electtie 
<¢- 


ANOTHER NEW ROCKBESTOS 
HIGH TEMPERATURE CONSTRUCTION! 
War-developed Rockbestos High-Temperature Wire 
— with a maximum operating temperature of 400° F. 
— designed for jet propelled plane applications and 
circuits to hot-wing de-icers, fire detectors and 
extinguishers, and air conditioning and heating 
units where baking temperatures destroy ordinary 
insulation. Under continuous operation at rated 
temperature it retains its original dielectric strength 
and inherent resistance to heat and flame, and 
progressively improves in its resistance to moisture 
and abrasion. It is now available for these and other 
severe applications. Write for complete information 
and samples. 
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USE G-E PYREX PLUG FUSES 
to Protect Branch Circuits 





3-20 Amp., 125-volts 





These high quality plug fuses are ideal for 
new installations and replacements of all 
kinds. They are sturdy and built to give last- 
ing protection. 


The Pyrex Top—This top is one piece and 
heat resistant. Has insulated grip for easy 
handling. Also has magnifying lens window 
which aids in reading ratings. 





The Base—The cold-molded base is designed 
to fit into the Pyrex top so that there is no 
chance of turning and damaging link. The 
arc of the blowing strip is ruptured in the well 
of this base. 





The Shell—The shell holding the Pyrex top 
and the cold-molded base together is made 
of copper and plated with a non-oxidizing 
metal coating. 





The Fuse Link—This high quality zinc link is 
attached at one end to the contact rivet in 
the base and at the other end it is soldered 





The Contact Rivet—This rivet carries the fuse 
rating. Thus amperage can be checked in two 
places—on the link and on the rivet. Note 
how the shell is staked to the base. 





G-E Pyrex fuses are packed in handy fuse dispenser cartons 
—five fuses to a carton. The cartons can be tacked up near 
fuse panels. Fuses are taken from the bottom of the carton. 


FOR FURTHER INFORMATION see the nearest G-E Merchandise 
Distributor or write to Section D162-9, Appliance and Merchan- 
dise Department, General Electric Company, Bridgeport, Conn. 


GENERAL (4 ELECTRIC 
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ters or estimates that may be handed 
him. He is required to keep all con- 
struction standards books satisfactorily 
up to date; for maintaining graphic 
curves of the number ot employees in 
the distribution department, the pay- 
roll, contractors’ bills and the total. 
This assistant is also available for 
handling unusual trouble and for cir- 
cuit testing on occasion and, finally, is 
required to investigate all reports of 
overtime work which are turned in to 
him by the departmental secretary to 
see if overtime could have been 
avoided in any instance, calling atten- 
tion of the matter to the superintendent 
in the event of its being found needless. 


Street Lighting Lamps, 
Their Characteristics 


Data in tabular form are presented 
for six sizes of standard lamps for 
street lighting service. The compila- 
tion is a part of the distribution speci- 
fications for the West Penn Power Co. 
system. 





Table 1 


Series Lamps — Base-Up Burning 
Illuminating and Electrical 
Characteristics 


Rated lumens. .... 1,000}2, 500/5, 000/5 , 000) 10, 000} 15, 000 



































Rated .candle pow- 
er...............| 100] 250} 500) 500) 1,000) 1,500 
Current, amperes. . 6.6} 6.6] 6.6} 20.0} 20.0} 20.0 
Lamp watts a 64.5)151.8]/281 |279° | 524 746 
Estimated load per 
lamp on series 
street lighting 
circuit, volt- 
amp.: 
Indoor dry-type 
transformer. 72.5|176 {315 |350 670 923 
Outdoor oil-filled | 
transformer. 74.4|182 |334 [378 690 {1005 
Base-up burning in 
fixture: | 
Open type.......]Yes | Yes 
Luminaire type: 
Porcelain head. | Yes ; 
Ornamental Yes | Yes Yes 
| 
Table 2 
Multiple Lamps 
Rated candle power 100 250 
Lamp volts 120 120 
Lamp watts 92 189 








Safety Instructions 
| on Pocket-Size Card 
Safe working practices on “hot” 
primaries and instructions for work- 
ing on “dead” equipment have been 
drafted by the safety and training de- 
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partments of the Niagara Hudson Sys- 
tem and printed on a convenient sized 
card for distribution to all interested 
company personnel. 

Sizing up the job, when to wear 
rubber.gloves, when and how to cover 
secondaries and grounds, and when 
and how to cover primaries and street 
lighting circuits are the subjects ex- 
plained on one side of the card. De- 
energizing, mark-up, marking the safe 
working areas and installing barriers 
are the subjects covered on the other 
side of the pocket-size card. 


ENERGIZED PRIMARY WORK 
FOLLOW THESE SAFE PRACTICES 
AND PROTECT YOUR LIFE 


1.—"“SIZE UP” THE JOB. 
Look job over, decide on safest 
working and climbing posit‘on. Size 
it up with the idea—you ma; cut 
out, slip or fall. 

2.—WEAR RUBBER GLOVES. 
Roll test your gloves. 
Put on before entering primary 
area. Wear them when handling 
parts that may become accidentally 
energized. 

3.—COVER SECONDARIES AND GROUNDS. 
Cover them when your head, arms, 
body, or legs could get across 
grounds and primary at same time. 
Cover nearest conductors first. 

— PRIMARIES & STREET LIGHT- 


Cover when you can reach such 
wires or parts and they are, or 
might become “hot”, 
Take a safe position. 
Guard against electrical contacts 
due to spur cut outs, slips, or 
mental lapses. 

Keep rubber gloves on All the time 


you are in the primary area. 








WORK ON *DEAD EQUIPMENT 
1.—DE-ENERGIZE—“KILL I 
Check Operating chien, 
Watch for “back feeds”. 
Be sure you have. disconnected all 
power sources. 
2.—MARKUP. 
Test. 
Ground. 
If you are working it ““Dead”’, be sure 


it is “Dead”. 
3.—MARK THE SAFE WORKING AREA. 
Use flags, signs, tape and if need- 
ed, lanterns, flares, flood lights. 
Before starting or resuming work 
Stop — Look — Think—is this the 
dead line or equipment. 
4.—INSTALL BARRIERS. 
Install when clearance to exposed 
live equipment is inadequate. 
On the short job, “Den’t Skimp”. 
*Refers to lines or equipment normally 
operated at voltages above 300 volts. 


ARKERKE 


i 


SEVEN OF EVERY TEN FATAL ACCIDENTS 
IN THE ELECTRICAL POWER INDUSTRY 
ARE DUE TO ELECTRIC SHOCK OR BURN. 


NIAGARA HUDSON 


~ 

SAFETY instructions on a 2%2-in. by 
4-in. reminder card covering energized 
primary and “dead” equipment work 





ELECTRICAL WORLD @ January 5, 


Ue zs De , f y 
“AUTOMATIC” SPRINKLER CORPORATION OF AMERICA 


**Automatic”’ Sprinkler manufactures and installs a com- 
plete line of fire protection devices and systems for all 
types of fire hazards. Listed by Underwriters’ Laborato- 
ries, Inc., and approved by Factory Mutual Laboratories. 





- but it meant a 


"450000 FIRE LOSS 


Put yourself in the place of the owners of this plant. 
Three of your buildings completely destroyed, with 
a fire loss of $450,000—all because your fire protec- 
tion did not protect. 

Not a pleasant situation— 

But there is another side to the fire-protection 
picture. We call it the “Automatic” Sprinkler side. 
Long years ago “Automatic” Sprinkler established 
a course of action from which it has never deviated 
—to produce fire protection systems and devices that 
answer the need for complete and adequate protec- 
tion, no matter what the fire hazard. 


This policy has paid handsome dividends to users 
of “Automatic” Sprinkler equipment. It will con- 
tinue to do so. For singleness of purpose, coupled 
with intelligent and persistent research, has resulted 
in fire protection that really protects. 


“Automatic” engineers are well qualified to help 
solve your fire hazard problems. Write 
us today. 







Wag 


YOUNGSTOWN, OHIO. ..-...---- , OFFICES IN 36 CITIES 
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, 
METS * J ISOLATES * If . 
‘ 1S0t uo 


A famous member of 
the “Automatic” Sprin- 
kler Family. Provides 
adequate protection 
from quench tank, 
transformer, oil 
and other fires of flam- 
mable liquid origin. 


line 
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Overhead Pipes No Barrier to Lighting 





LIGHTING UNITS do not have to be placed below overhead pipes 


Because the fluorescent tube is a 
line, not a point, source of light, the 
problem of interference by pipe or 
other overhead structures in industrial 
installations becomes less troublesome. 
With incandescent lighting, it is fre- 
quently necessary to install the units 
below such obstructions, thus increas- 
ing wiring cost and introducing special 
considerations into the illumination de- 
sign. But with fluorescent lighting the 
problem of interference is mitigated, 


Post-War Home 
e Service Building 
ERNA FISHER 


Director, Home Service Division, 
Hartford Electric Light Co. 


Utility home service activities have 
made many new friends and contacts 
which will pay large dividends in 
peace time. With the curtailment of 
outside repair and meter reading dur- 
ing hostilities, home service employ- 
ees’ responsibilities and duties in- 
creased greatly. Hartford’s meters are 
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is less troublesome, because it is not 
always necessary to drop the lighting 
units below the obstruction. They often 
can be set above it at the same mount- 
ing height as the others in the area. 
The accompanying picture of a pro- 
duction area of the Westinghouse 
Lamp Division, Bloomfield, N. J., shows 
that fluorescent units can be installed 
above a considerable collection of over- 
head pipes without any observable re- 
duction in lighting effectiveness below. 


read quarterly. Our work in the fields 
of nutrition, cooperating with the 
Red Cross, city and state organiza- 
tions, in civic groups such as war 
councils, war gardens, rolling kit- 
chens, and canteen service, on food 
problems, in home economics and with 
women’s clubs has helped public rela- 
tions and aided important movements 
behind the lines. Through functioning 
of home service the company has been 
given entree into groups it had never 
before reached. Our representatives 


were able to advertise their own de- 
partment directly to important com- 
munity people who never knew of 
their existence before. 

Post-war home service personnel 
must be increased if we are going to 
retain contacts and activities of the 
wartime period. More people will be 
needed to demonstrate the new equip- 
ment which will be purchased. Such 
departments must be a far cry, how- 
ever, from the old time cooking schools 
and appliance demonstrations. Obscur- 
ity must no longer be characteristic of 
home service in company set-ups. 
Proper records of activities must be 
kept and reports made to the proper 
people, in order that the value of this 
work may be known. Post-war home 
service departments should have a 
place in the utility’s public relations 
programs, advertising plans apd radio 
work. The personnel should include 
an interior decorator who through 
lighting will take that story into the 
home, and a fabrics specialist who 
will carry the laundry and sewing ma- 
chine story into the residence. Per- 
haps an architect may be required to 
take the kitchen planning story to the 
home maker, and home economists to 
carry the latest news about the range, 
freezer, cleaning equipment and re- 
frigerator to the housewife. The home 
service department may possess em- 
ployees in whom knowledge of these 
subjects is combined, and it befalls the 
director to develop her department 
personnel to meet the community's 
needs, discussing these with her super- 
ior on the basis of records to back up 
her recommendations. 


Departmental Set-up 


It would be my thought to house 
all the personnel of the entire domes- 
tic department of a utility under one 
roof if possible, to facilitate the cus- 
tomer’s business. In connection with 
a home service auditorium, model kit- 
chens, laundries, living room and bed- 
room layouts for demonstrating light- 
ing would be of great value. An 
attractive platform with a test and 
preparation kitchen at the rear, with 
ample storage space, is essential. Each 
home service employee should have 
a desk for her records, company and 
personal belongings. The ideal direc- 
tor’s office would be a simple and at- 
tractive living room where customers 
and employees could come in and sit 
down to discuss problems in comfort, 
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RADIO SHOW 











World-famous movie stars... out- 
standing movies of our day—mil- 
lions of families will hear them, 
and at the same time hear power- 
ful, convincing selling messages 
on Frigidaire appliances in this... 


Half-hour Program 





Every Week =—Full CBS Network 
147 Stations — Coast-to-Coast 








Starting Sunday, January 6 


+ 2:30 p. m., E. S. T. 


The Greatest Advertising Program in Frigidaire 
History, with this Outstanding New Radio Show 
... Continued Heavy Advertising in... 


WOMEN’S MAGAZINES + HOME SERVICE MAGAZINES + NATIONAL 
WEEKLIES « FARM, SMALL-TOWN MAGAZINES + NEWSPAPERS 
HOME ECONOMICS MAGAZINES + COMMERCIAL TRADE MAGAZINES. 
Plus DEALER HELPS FOR NEWSPAPER AND RADIO ADVERTISING 
DIRECT MAIL * MOVIES + BOOKLETS + POINT-OF-SALE ADVERTISING 


It all adds up to a tremendous advertising program to build 
still greater preference for Frigidaire, announce new Frigidaire 
products, tell all types of homemakers, in all parts of the coun- 
try, why they will. ..Be twice as sure with two great names... 


FRIGIDAIRE and GENERAL MOTORS 
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privacy and quiet. A well ventilated, 
adequate and attractively decorated 
auditorium in the company’s main 
office building or domestic section is 
essential to increase floor traffic and 
get people used to coming to the elec- 
tric company and also to provide a 
meeting place available to outside club 
groups. If a radio program is spon- 
sored by the utility, home service 
should have a definite part in it, as 
much useful and pertinent information 
can be better carried to the home by 
a woman employee. Hartford Elec- 
tric Light's 26-week radio program 
from 6:30 to 7 on Sunday nights rela- 
tive to the post-war home (previously 
described in ELEcTRICAL WorLD) was 
very successful, and is planned to be 
resumed this fall. As a follow-up a 
“Home Planners’ Institute” 
ducted, 


was con- 

evening 
meetings on the post-war home, the 
attendance averaging 300. 


consisting of four 


Factors of Lighting 
Demonstrated 


FRED SCHROEDER 


Monongahela Power Co., Fairmont, W. Va. 





DEMONSTRATOR used in 
technicalities of lighting 


explaining 


In conjunction with showings to 
women’s clubs, PTA and other groups 
of the Westinghouse technicolor movie, 
“The Magic Touch,” the Monongahela 
Power Co. uses the demonstrator here 
pictured to explain some technicalities 
of lighting. The scale framed in the 
demonstrator is from a projection light 
meter. The two identical reflectors at 
the top contain lamps of equal wattage 
but of different colors to show the effect 
of color on light output. The reflector 
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at lower right contains one 100-watt 
bulb surrounded by four 25-watt, to in- 
dicate lamp efficiency, more light from 
the one than from the four others to- 
gether. The reading lamp is used to 
demonstrate light distribution. Across 
the bottom of the frame are several re- 
ceptacles for connection of different 
appliances to show the effect on light of 
voltage drop. Several types of fluores- 
cent tubes complete the demonstrator 


kit. 


Shoe Grease Electric 
Cooker Developed 
MARK M. CLAYTON 


Bonneville Power Administration, Portland, Ore. 


An oil-fired boiler for cooking shoe 
grease has finally given way to the 
electrically operated equipment illus- 
trated at the plant of the Hubers Shoe 
Grease Co. of McMinnville, Ore. This 
company has for many years enjoyed 
a modest but constantly expanding 
business in the manufacture of shoe 
greases and oils. Originally the grease 
was cooked on a wood-burning kitchen 
stove and sold to the loggers of the 
Pacific Northwest. The product must 
have been good, because a small fac- 
tory was started using an_ oil-fired 
boiler as the source of heat. As time 
passed the market expanded to include 
the entire United States. Finally the 
growing business and the ravages of 
time made the small oil-fired boiler 
both inadequate and unsafe. 

An electrically heated steam gen- 
erator was considered. However, it 
was decided to eliminate the pressure 
vessel along with the fire hazard that 
accompanies all fuel-fired equipment. 
Investigation indicated that heating 
the mixture of waxes, oils and other 
ingredients directly with electric heat- 
ing elements would not be practical. 
The wattage density of such equipment 
would have to be extremely low to 
prevent carbonization of the product. 
Such procedure would require special 
elements that could not be easily ob- 
tained for replacement in case of a 
burnout. An insulated vat having a 
liquid-tight false bottom was _ used, 
thus providing a space for an inert, 
heat-resisting liquid to act as a heat- 
exchanging medium. 

“Dowtherm” was selected to fill this 
space and is heated by four three-heat 
7.9-kw. standard Chromolux 
heating elements. 


immer- 


sion Three well 
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spaced thermostats govern the tem- 
perature of the heat-exchanging liquid. 
An elevated expansion tank connected 
with the space below the false bottom 
permits expansion of the Dowtherm 
without materially increasing pressure 
on the equipment. Insulated hinged 
lids cover the vat during the cooking 
process and a motor-operated stirring 
device agitates the mixture, insuring a 
uniform product. 

The grease is processed in 800-lb. 
batches and requires approximately 30 
kw.-hr. per batch or 0.037 kw.-hr. per 





ELECTRIC shoe grease cooking vat 
(top) showing four three-heat, 7.5-kw. 
heating elements and thermostats in 
center with expansion tank above. 
Bottom: Overall view of cooker. Drive 
for stirring mechanism is shown on top 
of tank, packaging equipment below 








pound of product produced. This 
makes the per pound cost for electric 
power almost negligible. A time clock 
is provided that can be used to start 
cooking a batch of grease during the 
early morning hours before the regu- 
lar crew arrives. During rush seasons 
this arrangement permits the produc- 
tion of one extra batch each day with- 
out employing additional help. 
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Get the right answer 
£ AST— for more efficient 


more profitable handling of 


EVERY TYPE OF 
PRACTICAL 
ELECTRICAL JOB 





Thousands of men have used previous editions of 
this famous handbook as a working guide of 
everyday usefulness. Now it is ready to help you 
too, in a big new Sth edition—600 pages larger— 
brought up to date— more than ever the one 
great pocketbook of practical electricity for you. 


5th Edition 


Croft's AMERICAN 
ELECTRICIANS’ 
HANDBOOK 


Revised by CLIFFORD C. CARR 


Head of Electrical Engineering Department, 
Pratt Institute 


HIS book is packed from cover to cover with 

the facts which every man engaged in electri- 
cal work needs to have constantly at hand. From 
clear explanation of the fundamentals of elec- 
tricity to suggestions for remedying the troubles 
of electrical equipment, the information is the 
kind that helps practical electrical men select and 
install commercial electrical apparatus and mate- 
rials intelligently for the performance of specific 
services, operate electrical equipment efficiently, 
and maintain it at high operating efficiency. 





COVERS: 


@ conductors 


1600 PAGES OF 


practical data, helpful e circuits and circuit 
pointers, explanatory il- calculations 
lustrations and diagrams, @ general electrical 


useful rules, recommen- 


equi 
dations, and short cuts, qatpenent and 


batteries. 
and much descriptive in- 
formation on modern * = and 
our practice. 5 x ° icanaiiniinainn 
7%, 1177 illustrations. ; 
Pe eee © outside distribution 
@ interior wiring 
PRICE ONLY $5.00 | $ interior wiring 
@ etc. 


10 DAYS FREE EXAMINATION 


SORE SRS RSET RETERS SESE SESE SESE REE E eee eee eee eee eee 
McGraw-Hill Book Co., 330 W. 42nd St., N. Y. C. 18 


Send me Croft’s American Electricians’ Handbook for 10 
days’ examination on approval. In 10 days I will send 
$5.00 plus few cents postage, or return book postpaid. 
Postage paid on cash orders. Same return privilege.) 


ty & State.. 
Ompany .....6.. 


ORI Uh aXe ceria d coe Sideunwebantscouceeds W. 1-5-46 
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Above: The rear view of this 
Pelham-designed switchboard 
concealed wiring in steel chan- 
nels. , 


of buy “lype of 


SWITCHBOARD 


TRY PELHAM FOR YOUR SWITCHBOARDS: 
No matter how difficult the design problems may be, 
our engineers have probably solved them . . . . Wide 
experience in designing every kind of switchboard and 
special panelboard . . . Built to the highest quality 


standards . .. And—you can depend on our deliveries. 


PELHAM ELECTRIC MANUFACTURING CORP., Erie, Penna. 


@ SWITCH BOARDS @ PANEL BOARDS e SWITCH GEAR AND ACCESSORIES 
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Controller 





Proportional current input controller. Bristel Ce., 
Waterbury 91, Conn 


Electric type controller is a combination 
current input controller and recorder in a 
single case. The instrument provides on- 
and off-type control with proportioning con- 
trol and is designed for use on electrically 
heated furnaces and ovens. A rotating cam 
interrupts the flow of current to the coils, the 
duration of which is determined by the de- 
parture of the controlled temperature from 
the control point. 


Identification Labels 


"Quick-Labels'' for circuit identification: availa- 

ble in 200 different codes in 14 colors, W. H. 

Brady Co., 2902 G. E. Lindwood Ave., Milwaukee 
Wis. 


Labels were developed to assist in mark- 
ing or coding of wires, leads, circuits, con- 
duits, relays, coils, terminal boards, fuse 
blocks, cables, etc. They are said to provide 
permanent identification, to stick without 
moistening and to be applicable to production 
or maintenance operations. 


Motor Grease 





Grease for bal! and roller bearing motors and 
generators. Westinghouse Electric Corp., 306 
Fourth Ave., P. ©. Box 1017, Pittsburgh 30, Pa. 


Grease for lubricating horizontal or verti- 
cal supported machines operating between 
13 and 176 deg. F. and up to 3,600 rpm. 
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» period. 


ported’ are “Hol-Grip” design and holder 
length and ventilation. The two smaller 
models are available with or without a spe- 
cial “Quick-Attack” whip cable for short 
duration jobs. 


Tachometer 





is available in an 8-oz. nasal type tube. The 
grease is said to be stable, resist oxidation, 
and not to cake or dry out for an indefinite 





Fluorescent Starter 


Four models of hand tachometers: range from 
30 to 48,000 rpm. George Scherr Co, Inc., 200 
Lafayette St., New York 12, N. Y. 


The four models are: model A from 30 to 
12,000 rpm., B from 45 to 18,000 rpm., C 
from 60 to 24,000 rpm., and D from 120 to 
48,000 rpm. It is stated that speeds may be 
clocked as close as one revolution per minute. 


Wire 





"Jack Rabbit" fluorescent starter: used with 40- 
watt instant starting lamps; measures 2% in. long, 
2'/2 in. deep and | in, wide; white. General Elec- 
tric Co., 1285 Boston Ave., Bridgeport 2, Conn. 


Unit is designed for split-second starting 
and is reported to have an automatic no- 
blink cutout feature. Used with conventional 
low-cost ballast, it is said to provide approxi- 
mately 13 percent greater operating eficiency 
than high-voltage, instant-starting ballast sys- 
tem. It is designed to fit conventional starter 
sockets. 


Electrode Holders 





"“Turbo-Therm" extruded insulatéd wire: sizes No. 
24 to No. 30. William Brand Co., 276 Fourth Ave., 
New York 10, N. Y. 


in fine stranded and solid conductor types 
and is reported as resistant to effects of oils, 
organic solvents, acids, alkalies, sunlight, 
ozone, and oxidation, 


fp The thermo-plastic insulated wire is made 





« 
Air-cooled carbon electrode holders. Tweco 
Products Co., Wichita |, Kan. Motors 
New line of air-cooled carbon electrode Type ''V'' series of universal motors: Lear, Inc., 
holders is available in 150, 200, 300, and 10 N. lonica Ave., N. W. Grand Rapids, Mich. 


500- 3 o . — 
500-amp. models. Among the features re Motors are made in two types. The VC 


type are rated at 125 volts, a.c. or d.c., and 
have an output of 1/100 hp. at 7,500 rpm. 
BUYING ELECTRICAL EQUIPMENT?— The motors are non-reversing, with clockwise 
McGraw-Hill’s Electrical Buyers Reference otation at the fan end. With a }-in. stack, 
is a convenient place to look first for the vc type has - overall length of 383 in., 

. and is approximately 2} in. in diameter. On 
manufacturers’ product data, names and the standard motor, the shaft at the fan end 
addresses. is fitted with a $§-in. pulley, although special 
shafts or pinions are available. The VD 
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Riectin The straight groove eliminates the 
possibility of drawing a nut tight against an 
“arched” section which is out of contact with 
the strand. 




















WRONG RIGHT 
Clamping area reduced by warped Hubbard Clamps have full clamping 
section. Causes slippage at low area. Hold to breaking strength 
strains. of most strands. 


t Because: The straight groove tits any and all 
twists, right or left hand and a variation in 
diameter without creating any high spots to 
lessen clamping area. 





WRONG 
High spots in clamp reduce clamping Hubbard Clamps fit snugly over 
area, cause slippage and injure strands. any and all twists. right or 


left and variations of diameter. 


Because: Bell-end grooves prevent injury to 
the strand. 


» Because: High carbon bolts prevent stripping 
or elongation. Heads are locked against turn- 
ing while tightening—and the whole clamp is 
protected against corrosion by the best process 


commercially used — HUBBARD DOUBLE- 





Sharp edge from sheared section Rounded ends of Hubbard Clamp 
DIP HOT GALVANIZING. injures and weakens the guy at end sections protect strand. 
of clamp. 


HUBBARD .nq COMPANY 


Pittsbural JakKIana aa 
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Savings of 


$100 to $120 
Per Mile 


Savings of $100 to $120 per mile 
have been reported where Crapo 
Steel Conductors have been used in 
long-span rural distribution lines. 
These savings will be an important 
consideration, in the rural power ex- 


pansion program which lies ahead. 


@rapo Steel Conductors are es- 
pecially applicable to the tap and 
branch lines which make up a sub- 
stantial part of the rural mileage yet 
to be built. These ferrous conductors, 
with their relatively low 60-cycle re- 










oN 


an CQNDUCTORS 





Long-Span Construction 
Cuts Rural Line Costs 





sistance and reactance, will carry the 
voltages and loads ordinarily imposed 
on typical rural extensions with a vol- 
tage drop well within prescribed limits. 


1?R losses on rural lines built of 
@rapo Steel Conductors are so small 
as to be negligible especially when 
compared with the potential overall 
The high rugged strength 
of these conductors makes possible 


savings. 


extra long spans, reduces the number 
of pole structures per mile, cuts 
material and labor costs, minimizes 
maintenance. 


Complete Technical Information 


Investigate the practical economy of Crapo Steel Con- 
ductors for your post-war rural program! Aska representative 
of Graybar Electric Company, Inc., Distributor, or write direct 
for a copy of our Engineering Manual! 


INDIANA STEEL & WIRE COMPANY 
MUNCIE, INDIANA 


OsHTC-130 
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type motors are rated at same voltage and 
speed but have an output of 1/30 hp. These 
have a l-in. stack, an overall length of 4} in. 
and are 3 in. in diameter. They are equipped 
with }-in. pulleys at the fan end and rotation 
is clockwise. 


Tachometer 





Type U hand tachometer: four models with ranges 


from 30 to 48,000 rpm. Herman H. Sticht Co., 
Inc., 27 Park Place, New York, N. Y. 


Instruments have 3-in. dial, are non-mag- 
netic, of the centrifugal type, direct reading 
and damped to cut out oscillations. Ranges 
of the four models are 30 to 13,000, 45 to 
18,000, 60 to 24,000 and 120 to 48,000 rpm. 
The overall range of each is divided into five 
special ranges with readability reported as 
close as one rpm. per division. 


Circulator Fan 


Heat circulator fan: 12, 16, 20 and 24-in. diame 
ters; for 115-volt, 60-cycle supply. Reynolds Elec- 
tric Co., 2650 W. Congress St., Chicago 12, Ill. 


Fan is of the ceiling mounting type for 
use in circulating air in hard-to-heat rooms 
such as churches, chapels, assembly room, 
taverns, rumpus rooms or other places which 
are infrequently heated. The air is blown 
upwards, traveling along the ceiling and 
down the walls. 


Electric Trucks 





"Worksaver"’ electric truck; platforms made in 
different lengths, from 36 in. to 72 in.; over-all 
width 31 in.; rear wheels in 6, 7 and 10 in, diame- 
ters. Yale & Towne ‘Mfg. Co., 4530 Tacony St., 
Philadelphia 24, Pa. 


Trucks are of the “walk off” type with 
battery power for travel as well as for load 
lifting. Finger-tip pressure on dual cam con- 
trols, located immediately beneath the hand 
bar-grip, control the truck. Release of pres 
sure returns drive to neutral and cuts off 
power. Two forward and reverse speeds are 
provided. 
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CATALOGS 


and 


BULLETINS 





A monthly digest of recent manufacturers’ literature com- 


piled by Electrical World for your convenience in securing 


without obligation the most recent information on electrical 


and allied products. 


CHECK ON COUPON BULLETINS DESIRED AND MAIL 


TO US. 


WE WILL FORWARD REQUESTS TO MANUFACTURERS. 





1 TRUCKS: A 22-page catalog discusses 
this manufacturer’s new line of trucks de- 
signed to incorporate improved engineering 
features. Numerous photographs are given. 
Technical details are shown in construction 
drawings. Also included are tables and, 
specifications. Marmon-Herrington Co., Inc. 


2 VERTICAL TURBINE PUMPS: Bul- 
‘letin H-450-B33 presents typical applica- 
tions of vertical turbine pumps, showing 
their adaptability to difficult surroundings. 
Worthington Pump & Machinery Corp. 


3 PLASTIC INSULATION: Booklet 
entitled “Refractories and Insulations” out- 
lines in detail miscellaneous uses of R & I 
STIC-TITE plastie insulation. Refractory 
and Insulation Corp. 


4A. Cc. ARC WELDING MACHINES: 
Complete description of a new and im- 
proved Wilson “Bumblebee” alternating 
current transformer are welding machine is 
given in this 16-page illustrated booklet. 
Air Reduction Sales Co., Ine. 


5 TRANSFORMERS: Catalog 451-GB, 
12 pages, features transformers for sixteen 
fields of application including power circuit, 
mercury lamp, neon, signal, and _ street 
lighting. Deseriptive information is given 
on ballasts, renewable and non-renewable 
fuses, fustats, plug fuses, and solenoids. 
Jefferson Electrie Co. 


6 GRAB BUCKET CRANES: Bulletin 
CU-1; 28 pages. Construction details and 
various industrial applications are _ illus- 
trated in this bulletin describing grab 
bucket cranes. Harnischfeger Corp. 


7 LAMPS: Booklet (A-4754) contains a 
Complete line of photographie and projec- 
Hon lamps. This 20-page booklet gives 
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practical information concerning photo- 
flash, photoflood, color photography, motion 

picture production, spot light, fluorescent, 

photographic enlarger, projection and sound 

reproducer lamps. Westinghouse Electric 
orp. 


8 COLOR CODE CHART: A color 
code card and chart, designed to differenti- 
ate mica capacitors by a color code. Inecor- 
porates the RMA standards for the Six 
Dot Color and the Three Dot Color Code 


|/ as well as the Army and Navy Standards. 


The basis of the code is the use of a dis- 
tinct color for every number from zero to 
nine. Cornell-Dubilier Electrie Corp. 


Circle numbers, sign and mail 


2 CRYSTALS: A new erystal catalog 
features a wide variety of standard and 
special types of crystals. Principal types 
described are: octal types with cylindrical 
metal shield and standard eight pin base; 
three pin, two channel, aircraft type, ete. 
Aireon Mfg. Corp. 


10 PORTABLE A-C TEST SETS: Bul- 
letin GTEA-4477 contains data and de- 
scriptive information on the complete line 
of portable A-C test sets from 2,000 to 
150,000 volts, with ratings up to 15 kva. 
In addition, it contains listings and a de- 
seription of sphere gaps and current limit- 
ing resistance assemblies for use with A-C 
testing sets. General Electric Co. 


11. EXTRACTION STEAM HEAT- 
ERS: Bulletin No. 278 describes and illus- 
trates extraction heaters of both horizontal 
and vertical types, for high, medium and 
low pressures. Cross-section diagrams 
graphically explain operation as well as 
construction of this equipment. The Cris- 
com-Russell Co. 


12 DEAERATION: Bulletin N-15, con-° 


@sisting of 20 pages and illustrated with 
charts and photographs, describes corrosion 
in general and the part which deaeration 
plays in checking it. Additional graphs 
cover the solubility of oxygen and carbon 
dioxide in water at various temperatures. 
Elliott Co. 


13 STEAM TURBINES: Bulletin 
B6367 presents a pictorial description of 
this company’s wartime experience in pro- 
ducing steam turbines for maritime use. 
This 12-page bulletin makes use of 52 
photographs and drawings to illustrate the 
manufacturing processes used in placing 
these war-rushed steam turbines on a pro- 
duetion line basis. Allis-Chalmers Mfg. Co. 


14 SYNTHETIC RUBBER: Here is a 
32-page primer style picture book entitled 
“Mechanical Molded Parts of Synthetic 
Rubber.” It is designed as a guide to show 
engineering departments one way of devel- 
oping and securing successful parts molded 
from synthetic rubber. Edition limited. 
Aero-Seal Rubber Products. 
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KLEIN 


FOR MEN WHO 
WANT THE BEST 

























Every good workman appreciates high qual- 
ity in the tools and equipment he uses. To a 
lineman, however, this regard for quality is 
more than admiration for fine craftsmanship. 
The lineman daily trusts his very life to his 
safety strap, belt and climbers—and under 
such conditions high quality is more than a 
matter of pride. 

Good workmen know that there’s no sub- 
stitute for experience. It is the years of expert 
craftsmanship back of every piece of Klein 
equipment that make Klein belts and safety 
straps—Klein climbers and grips—Klein 
pliers and wrenches the first choice of linemen 
today as they have been “since 1857.” 


ASK YOUR SUPPLIER 
Foreign Distributor: International Standard 
Electric Corp., New York 


This book on the care 
and safe use of tools 
will be sent on re- 
quest, 





Since 1857 


Mathias 
a an a) ONE aie ae * 








15 RESISTANCE WELDERS: Cata- 
log No. SP-1 devotes 16 pages to principles 
of resistance welding including pictures and 
facts which illustrate the various types of 
welding equipment used. Each type is ex- 
plained in detail. The Taylor-Winfield 
Corp. 


16 GRAPHIC INSTRUMENTS: This 
compact little bulletin contains important 
data showing how graphic meters improve 
plant efficiency. A list of graphie meters 
are shown with appropriate illustrations 
indicating where each type is used. The 
Esterline-Angus Co., Ine. 


17. PAINTS: Publication entitled “Paint 
Progress” deseribes in a number of articles 
how resin-oil emulsion paints differ from 
the conventional oil type flats, and tells, 
among other things, how manufaeturers of 
those comparatively recent finishes get oil 
and water to mix. The New Jersey Zine Co. 


18 INSTRUMENTS: A. catalog con 
taining a wide variety of instruments and 
instrument supplies, includes watt meters, 
electrodynamometers, panel meters, light 
meters, megohmmeters, olimmeters, pyrom 
eters, tachometers, timers, wheatstone 
bridges, ete. These multi-range and multi- 
purpose test instruments are shown with 
illustrations. Prices are also given. Flee 
tro-Teeh Equipment Co. 


19 VALVES: Bulletin E-150 describes 
in detail the features of these lever-oper 
arted gate valves, ineluding their quick ae 
tion, straight-through flow, leak-tight seal 
and self-grinding of the sealing surfaces. 
Takedown illustrations emphasize the small 
number of parts that constitute these 
valves. Everlasting Valve Co. 


20 PLASTICS: This 16-page bulletin 
liscusses the electrical, mechanical, physical 
and chemical properties of a plastie mate- 
rial called “Synthane.”” Includes a list of 
electrical appliances and electrical power 
equipment made from this material. Syn- 
thane Corp. 


21 THERMOCOUPLES: Bulletin 82-6 
presents data on selection of thermocouples. 
It deseribes and lists prices and recommen- 
dations on the thermocouples, thermocouple 
wire, lead wire, heads, connectors, plug and 
socket assemblies, insulators, and protect 
ing tubes. Wheeleo Instruments Co. 


22 LUBRICATING SYSTEMS: Folder 
presents basie faets covering the advan 
tages of a centralized lubricating system. 
The Farval Corp. 


23 FLOW METERS: Bulletins 82-A 


\Jwnd &83-A give a detailed description of a 


rotameter which utilizes the basie advan- 
tages of the arch type flow meter for the 
measurement of large flows of liquids and 
gases. This equipment is made for direct 
reading and for remote reading in recording 
and recording-controlling types. Fischer & 
Porter Co. 


24 LIQUID MPTER VALVES AND 
SLIDES: Information contained in this 
folder features the part played by Mor- 
ganite as a component element in these 
liquid meter valves and slides. Morganite 
Brush Co., Ine. 


25 ALUMINUM CONNECTORS: Bul 
letin No. 27 tells the story of aluminum 
connectors and reveals hitherto unpublished 
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teehnieal and installation data on straight 
and angle aluminum lugs. In addition, it 
presents many suggested designs for un- 
usual postwar requirements. The Thomas 
& Betts Co., Ine. 


26 TRANSFORMERS: Bulletin C-300 
features type KL and type CL transform- 
ers, illustrating the distinctive qualities of 
each. Cross-section drawings reveal inner 
parts. Moloney Eleetric Co. 


27) FREQUENCY CONVERTERS: Bul- 
letin No. 420 describes and illustrates in- 
duction frequeney converters, outlining in 
great detail mechanical and construction 
features. Sets of 40 degree C or 50 degree 
( rise are available. Continental Electric 
Co., Ine. 


28 SAFETY SWITCHES: This new 
eatalog features service control and safety 
switches, multi-breakers and electrical spe- 
jalties as well as a selected list of the 
aore widely used motor control items. 
Many of the products listed in this eatalog 
are of new design. Cutler-Hammer, Ine. 


29 CONTAINERS: Briefly outlined it 
this new booklet is the graphie story of how 
containers used for conveying oil, gasoline, 
paints, milk and other miscellaneous liquids 
are actually put together. Illustrations 
show methods used in butt-welding seams. 
The Federal Machine & Welder Co. 


30 ALUMINUM: A pamphlet entitled 
“Aluminum News-Letter” tells a story of 
the additional uses found for this material. 
Aluminum Co. of America. 


31. SAFETY AND RELIEF VALVES: 
Catalog No. 45 and its supplement No. 45A 
describe a complete line of safety and relief 
valves, including many new valve designs 
and many improvements in old designs. A 
“ready-reference pictorial index chart” 
shows line drawings of all the basic valve 
types. A feature of this catalog is that each 
valve has a four-digit type-number which 
immediately indicates the design, the appli- 
eations, and the connections of the valve. 
Farris Engineering Co. 


32 MOTORS: <A 4-page bulletin de- 
seribes a motor developed for use in dusty 
locations and where there is excessive mois- 
ture. This motor is available in sizes from 
2 hp. to 15 hp. Cut-away pictures of motors 
show construction features. Crocker- 
Wheeler Electric. 


33 BATTERY CHARGERS: Bulletin 
203 features battery chargers for materials 
handling systems. It includes types and 
descriptions of motor-generator sets used 
with battery chargers. Photographs illus- 
trate construction features of complete bat- 
tery-charger unit. Ratings of units range 
up to and above 25 kw. The Electri 
Products Co. 


34 BELT JOINTS: This 4-page folder 
gives a step-by-step description of how to 
make rubber belts endless by the use of a 
special type belt joint. Seven advantages 
of this belt joint are listed, with supporting 
data. Illustrations show method of apply- 
ing belt joint from start to finish. The 
B. F. Goodrich Co. 


35 O1L RECONDITIONERS: Bulletin 
100 contains 12 pages describing a special 
process of cleaning, dehydrating, degasify- 
ing, and stabilizing oils used for transform- 
ers, circuit breakers, oil-filled cable, tur- 
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THE REFLECTOR IS THE BACKBONE 
OF ANY LIGHTING SYSTEM... 


Does Your Plant Promote 


Visual Skil? 
* 

There’s a kind of skill that many manufacturing plants encourage 
to the highest degree and thereby increase production and profits. 
This is visual skill — the ability of the worker to “see faster”, to set 
up his work, use his tools, read calibrations and make inspections 
more quickly and efficiently. There’s one sure way to promote this 
— by the use of Skilled Lighting! 

Wheeler has specialized in the study of visual skills and in design- 
ing and producing lighting equipment to meet all requirements — 
equipment that extracts maximum illumination from’ standard 
lamps. Wheeler’s line of reflectors is made for long, efficient service 
— high grade, heavy duty materials with enduring vitreous enameling. 

Learn how you can profit by increasing visual skills throughout 
your plant with Skilled Lighting. Write for Catalogs. Wheeler 
Reflector Company, 275 Congress St., Boston 10, Mass. Repre- 
sentatives in principal cities. 
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All-Steel Open-End ne 
Fluorescent Unit 





Available for two or three 40-watt, or 

two 100-watt lamps. Broad wiring chan- RLM Solid Neck Incandescent Reflector 
nel with accessible, enclosed ballast. Maximum lighting efficiency for either 
Can be mounted from chain or conduit, indoor or outdoor use. Expertly de- 
individually or in continuous runs. signed, ruggedly built. 75 to 1500 watts. 


Distributed Exclusively Through Electrical W holesalers 


Cm Ada 


Made by Specialists in Lighting Equipment Since 1881 
















































10 
CIRCULAR 
SIZES 


PME ama 





Handling hot casting as soon as edges 
cool to become magnetic. 





29-inch diameter Magnet receives 36- 
valt power directly from crane-truck. 


/ 
\/|40 FM EQUIPMENT : New 28-page bul- 


25-inch Magnet lifts heavy die-blanks 
on and off surface grinder. 


29R size lifts 1200-lb. pierced armour 
plate on edge. 


HESE are small magnets of 29-inch diameter and less, 
which are designed to do the odd jobs throughout industry. They 
handle hot castings from the shake-out floor and lift heavy material 
from floor to machine. Because of their low cost and medium 
weight, they can be effectively used on industrial crane-trucks to 
reach into corners, between machines, through narrow aisles—to 


cover the territory inaccessible to overhead cranes. New Bulletin 


904 describes and illustrates these magnets at work.Write for your 
copy. 


THE ELECTRIC CONTROLLER & MFG. CO. 


2698 EAST 79th STREET CLEVELAND 4, OHIO 
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bines, vacuum pumps, steel-mill bearings. 
Drawings illustrate how this process oper- 
ates. Buckeye Laboratories Corp. 


36\paLt AND ROLLER BEARINGS: 
A 270-page technical book entitled “Ball 
and Roller Bearing Engineering” can be 
used as a fundamental text on the subject 
of bearing applications to industry. The 
book, containing some 900 drawings and 
tables, begins with a technical description 
of common bearing types and continues 
through nine chapters of fundamental engi- 
neering studies. First copies of the book 
will be sent by this manufacturer to the 
heads of leading corporations. Late edi- 
tions will be sold at cost by the company 
for students and others interested in bear- 
ing studies. SKF Industries. 


37 PRESERVATIVES: New folder en- 
titled “What to do about Termites and 
Lyctus Beetles” discusses the problem of 
decay and attack of termites and Lyctus 
beetles in lumber products, such as poles. 
A. D. Chapman & Co., Ine. 


38 SPLF-CONTAINED HYDRAULIC 
UNITS: Bulletin No. 302-U gives com- 
plete description and specifications of a 
new self-contained L-type hydraulie unit. 
Front, side and plan view drawings illus- 


trate construction features of unit. It com- 
bines adaptability with unlimited versa- 
tility. Units range from 2, 5, 714, 10, to 


15 hp. John S. Barnes Co. 


39 CENTRIFUGAL REFRIGERA- 
TION: Bulletin C-1100-B14 contains 24 
Sages showing a variety of applications for 
eentrifugal refrigeration systems, Technical 
data are given covering sizes, types of re- 


frigerants used, compressors, lubricating 
system, condensers, instruments and safety 
controls. Other technical data are comple- 
mented by photographs showing compo- 
nents and graphs indicating operating 


characteristics, load characteristics and di- 
mensions. Worthington Pump & Machin- 


ery Corp. 


discusses FM communication equip- 
ment, designed especially for use of public 
utilities, police departments, fire depart- 
ments and other agencies authorized to 
operate in the 26-42 megacycle band. Fach 
of the units illustrated represents a com- 
pletely new post-war design. Bulletin con- 
tains data on basic systems, mobile instal- 
lation, station installation, and station 
equipment. Radio Corp. of America. 


41 “PRODUCTION” GUN: Bulletin 
No. 49 features the new type Y “Produc- 
tion” gun designed for hard, steady usage. 
Cut-away photographs show component 
parts of gun. Metallizing Engineering Co., 
Ine. 


42 INSTRUMENTS: This new 28-page 
catalog illustrates and describes a line of 
standard and hermetically sealed electrical 
indicating instruments, including recent 
developments in the instrument _ field. 
Marion Electrical Instrument Co. 


43 CARTRIDGE AND PLUG FUSES: 
A new 382-page catalog outlines in great 
detail construction of cartridge and plug 
fuses. Included is a chapter dealing with 
the operation of fuses. Technical descrip 
tion of short circuits, normal overloads. 
abnormal overloads, time current character- 
istics of fuses and interrupting capacit) 
are also given. General Electric Co. 
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44 FLUORESCENT LAMPS: This 16- 
page booklet discusses in simple, under- 
standable language how a fluorescent lamp 
is made and explains how it operates. 
Westinghouse Electrie Corp. 


45 SILICONES: A new 12-page catalog 
features the many uses of Silicones. It con- 
tains a comprehensive discussion of silicone 
properties. Dow-Corning Co. 


46 FUSE CUTOUTS AND FUSE 
LINKS: New bulletin contains company’s 
complete line of equipment—street lighting, 
fuse cutouts, pole line hardware, cable 
grips, lightning arresters, and transformers. 
Also contains an article entitled “The Story 
of Copper.” Line Material Co. 


47 LIGHTING AND CONTROL 
eEQUIPMENT: Catalog No. 945 contains 


a coneise treatment of engineered lighting/ 


and eontrol equipment. Photographs and 
detail drawings amplify the text. Specifica- 
tions and engineering details are also in- 
cluded. The equipment described includes 
stage lighting, exit and directional sign, 
indirect lighting, built-in lighting, fluores- 
eent troffers and stage switchboards for 
schools, ete. Hub Electric Co. 


48 CONVERSION FACTORS: Bulle- 
tin No. 4508 is an 8-page folder entitled 
“Conversion Factors and Formulas for 
Electrical Engineers.” It contains over 600 
conversion factors commonly used by elec- 
trical engineers as well as definitions of 
basie electrical units, prefixes, mensuration 
and temperature conversion factors. I-T-E 
Cireuit Breaker Co. 


49 FIBRE CONDUIT: Catalog No. 49 
contains information regarding methods 
used in laying fibre conduit. Technical de- 
tails are given with illustrations and draw- 
ings showing actual installations. Tables, 
containing spacing data, are also shown. 
Difficult installations are discussed in detail 
with drawings. The Fibre Conduit Co. 


50 DIESEL ENGINES: New 16-page 
color publication provides, through medium 
of word-and-picture stories, a representa- 
tive cross-section of this manufacturer’s 
engine experiences, gained and recorded un- 
der the conditions of everyday work in 
many fields. Caterpillar Tractor Co. 


51 arc WELDING ELECTRODES: 
A 32-page illustrated catalog is designed to 
guide electrode users in the selection of the 
right electrodes for any specific job. Data 
s supplied on the proper electrodes to be 
used for all types of work on a wide variety 
base metals, describing the approved 
welding procedures for each electrode. Wil- 
Welder & Metals Co. 


$32 WELDING ACCESSORIES: Cata- 
log No. 130 is a 12-page booklet illustrating 
and deseribing a complete line of accesso- 
ies for all types of are welding machines 
ind operations. Types of equipment cov- 
ered inelude electrode holders, graphite 
ectrodes, welding cable, cable connectors, 
nd cable lugs. Also listed are welding hel- 
, goggles, face shields, headgear, aprons, 
a1 , and sleeves. A section is devoted to 
iproved method of welding magnesium. 

Air Reduction Sales Co., Ine. 


l 


33 INSULATORS: This booklet en- 
Utled “A Story of Victor” devotes 24 pages 
‘escribing the step-by-step method of 
ng poreelain insulators. Victor Insula- 
tors, Ine, ’ 


mal 
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Battery of EVER-LOK connectors on FEEDRAIL in textile plant 


EVER-LOK AUTOMATIC LOCKING 
RECEPTACLES, CONNECTORS & PLUGS 


Where uninterrupted service is vital, Ever-Lok 
connectors insure against faulty contacts, vi- 
bration and accidental separation. They are 


the preferred standard for the connection of Scie alae 


high cycle tools and portable equipment. LOK with midget or 


Busman fuses. 


Locking is automatic and positive. Plugs can- 
not be inserted the wrong way. Steel clad, 
dust-proof, self-wiping and self-aligning con- 
tacts and positive grounding. 


EVER-LOK is made in 2, 3, and 4 pole, 10 to 
200 amperes and 2 to 11 pole for signal and 
control service. 





Available in the form of receptacles and plugs 


for outlet and conduit boxes, surface and EVER-LOK recepta- 

gang types, reverse and multiple circuit, cles, also available in 
weathertight and for cord connectors and — | 
also many special modifications not listed 


in the R. & S. catalog. 
Ask for the 300 page R. & S. Catalog. 








Please address 


Scxce 1902 Dept. No. B 





RUSSELL & STOLL COMPANY 


oD NNE 


Vv 125 BARCLAY STREET - NEW YORK 7, N. Y. 











Ohio Edison Co. Elects 
S. Stites Vice-President 


Samuel Stites, Youngstown division 
manager of Ohio Edison Co., has been 
elected vice-president of the company and 
Akron division manager to succeed the 





Blank @ Stoller 


S. Stites 


late Lon G. Tighe, and LaVerne I. Wells, 
assistant-secretary, has been elected secre- 
tary to succeed Charles H. Lahr, retired. 
Rufus Moses, for the past 19 years 
Sharon division manager of the Pennsy]l- 
vania Power Co., has been appointed di- 
vision manager of the Youngstown Divi- 
sion of Ohio Edison Co., succeeding Mr. 
Stites. Announcement was also made of 
the promotion of John I. Evans to gen- 
eral purchasing agent, to succeed Harry 
B. Lingeman, retired. 

Mr. Stites became identified with the 
utility industry when he joined the Nash- 
ville Railway & Light Co. in 1916. After 
military service in World War I, he en- 
tered the student engineering course of 
General Electric Co. at Fort Wayne, Ind., 
and the following year was transferred to 
Schenectady. He then went to Nashville 
as a sales engineer for G.E. In 1927 
Mr. Stites joined the Consumers Power 
Co. in Jackson, Mich., as power sales 
engineer, subsequently being transferred 
to the company’s offices in Battle Creek. 
In 1928 he was moved to the Muskegon 
division in the same capacity. Attracting 
the attention of the executives of the 
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Commonwealth & Southern Corp., of 
which Consumers Power Co. is a sub- 
sidiary, he advanced rapidly, and upon 
the death in 1936 of C. S. MacCalla, 
Youngstown division manager of Ohio 
Edison Co., Mr. Stites was appointed to 
succeed him. 

Mr. Moses, the new Youngstown di- 
vision manager, is no stranger to the com- 
munity, having formerly resided in that 
city for eleven years. A native of Sharon, 
he went to work for the Shenango Val- 
ley Electric Light Co., a predecessor of 
Pennsylvania Power Co., in 1910 as store- 
keeper. All of his 35 years of business 
life have been spent with this utility 
company, its predecessors. and affliated 
companies. In 1915 he became superin- 
tendent of freight and passenger traffic 
for the Penn-Ohio system with offices in 





R. Moses 


Youngstown and in 1917 he was ap- 
pointed assistant manager of railways for 
the entire system. Subsequently he 
joined the Pennsylvania-Ohio Power & 
Light Co. and during this connection was 
instrumental in organizing the Electrical 
League of Youngstown. It was in 1926 
that he was named division manager of 
the Sharon Division of Pennsylvania 
Power. 

Mr. Wells joined Northern Ohio Trac- 
tion & Light Co. in 1919 as superin- 
tendent of stores. In 1924 he was elected 
assistant treasurer and in 1930, upon the 
formation of Ohio Edison, became as- 
sistant secretary and treasurer. Mr. Lahr, 
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retiring secretary, is the oldest employee 
in point of service, having been with 
Ohio Edison Co. and its predecessors for 
more than 53 years. 


Kapp Made Vice-President 
of Interstate Power Co. 


M. L. Kapp, assistant to the president 
ot Interstate Power Co., Dubuque, Iowa, 
was elected vice-president and assistant 
secretary at a recent meeting of the 





M. L. Kapp 


board of directors. In his new position, 
Mr. Kapp retains his responsibilities as 
assistant to the president in addition to 
his new duties. 

Mr. Kapp, joined Interstate Power Co. 
in 1933 following association with the 
Michigan Public Service Co., Traverse 
City, where he was vice-president. As a 
young man he started work with the 
utility properties at Chandler, Okla. 
When the Oklahoma Natural Gas Co. 
later bought the properties at Chandler, 
he continued working with that company 
in various capacities until he left in 1936 
to go with Michigan Public Service as 
assistant to the vice-president. 


Grimm Gets Engineering 
Assignment in Florida 


George A. Grimm has joined the staff 
of the Florida Power Corp., St. Peters- 
burg, Fla., where he will be in charge 
of the transmission, distribution, engi- 
neering and production departments. 
C. B. McCartny will continue as superi0- 
tendent of transmission and distribution 
and George E. Turner as superintendent 
of production. 

Mr. Grimm has just returned from 
Japan, where he has held the rank of 
colonel in the U. S. Strategic Bomb Sur- 
vey group. He had previously served a8 
head of the power division in the Office 
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Plain Admiralty Metal has almost all 
the properties for successful condenser 
and heat exchanger tube service that are 
needed to meet many power plant and oil 
refinery applications... but it has one 
weakness — fair to poor resistance to 
dezincification. 

Under certain conditions, its brass 
content is gradually replaced by a spongy, 
porous copper deposit, locally (plug type) 
or uniformly over the tube (layer type). 

To overcome this problem . . . and still 
retain the high corrosion resistance of 
plain Admiralty ...Scovill Service in 
Metals developed Phosphorized Admi- 
ralty*. This is the alloy that Scovill 
engineers are recommending for many 
types of power plant and oil refinery 
service where dezincification of plain Ad- 
miralty has been observed or anticipated. 


Many Times Greater Life 


By inhibiting dezincification, Phosphor- 
ized Admiralty offers much longer service 
life. This improvement is brought about 
by a very slight change in the alloy com- 
position the addition of approximately 
0.04% phosphorus. There is no appreci- 
able difference in the structure or mechan- 
ical properties between regular and Phos- 
phorized Admiralty as shown by the 
photomicrographs and graph at the rignt. 
There is no impairment of the metallur- 
gical, physical and otherwise excellent 
corrosion-resistant properties. 

Experience of Scovill customers has 
shown that in cases where dezincification 
has been troublesome, a change to Phos- 
phorized Admiralty extends service life. 
““Phosphorized Admiralty Tubes” for condenser 

nd heat exchanger service are covered by patent 


2,2 24,095 and can be legally supplied only by Scovill 
Manufacturing Company, the owner of this patent. 


Scovi 


MANUFACTURING COMPANY 
WATERBURY 91, CONN. 












What 0.04% Phosphorus 
Does To Your 
Dezincification Problem 
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Other Scovill Services 


Service in Metal/s, which includes 
the development of new alloys to meet 
changing service conditions and also 
individual study of specific customers’ 
problems, is one of three Scovill services, 
well-known throughout Industry. Serv- 
ice in Men provides specialized advice 
on tube problems, installation aids and 
“follow-up” services. Service in Man- 
uals offers valuable literature on con- 
denser and heat exchanger tubes. For a 
copy of our Condenser Tube Booklet, 
address Scovill Manufacturing Company, 
24 Mill Street, Waterbury 91, Conn. 


Top: Plain Admiralty. 
Bottom; Phosphorized Admiralty. 
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Copper 70.0 73.0 
Tin 0.90 1.20 
Lead 0.075 max. 
Iron 0.06 
Phosphorus 
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ONE PRODUCT...THREE SERVICES 


75 x magnification. 
Average grain size .035 min. 


~~~. Plain Admiralty: .010mm, Gr. Site 
——+— PhoSphorized Admiralty: .010mm. Gr. Size 
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Phosphorized Admiralty 
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ot War Utilities of WPB. In this posi- 
tion he headed utility survey parties that 
visited major power plants in France, 
England, Germany, India, Mexico and 
other countries before going on the Tokyo 
assignment. 

A native of Illinois and a graduate of 
the University of Wisconsin, Mr. Grimm 
was connected with the Commonwealth 
Edison Co. in Chicago for a few years 
following graduation from college, but 
for the period from 1928 to the time he 
joined WPB, he was with the Indiana 
Service Corp. in an executive capacity. 


RCA Victor Appoints Five 
New Vice-Presidents 


Promotion of five RCA Victor execu- 
tives to vice-presidencies has recently 
been announced. The new vice-presi- 
dents are: Meade Brunet, vice-president 
in charge of the engineering products 
department; J. B. Elliott, vice-president 
in charge of the home instruments de- 
partment; J. H. McConnell, vice-presi- 
dent and general attorney of RCA Victor; 
J. W. Murray, vice-president in charge 
of the RCA Victor record department, 
and L. W. Teegarden, vice-president in 
charge of the RCA tube department. 

The new vice-presidents, in addition to 
the other top administrative executives, 
report to the operating vice-president of 
RCA Victor, J. G. Wilson. Each of the 
new officers was formerly general man- 
ager of the commercial activity which he 
now heads as vice-president. 

Reorganization of all of the RCA Victor 
Division’s activities was recently com- 
pleted for more efficient operation in 
preparation for full peacetime produc- 
tion, Frank M. Folsom, executive vice- 
president, stated. Under this realignment, 
the head of each commercial activity is 
directly responsible for all activities, in- 
cluding engineering, manufacturing, pur- 
chasing and selling. 


> J. R. PersHALt, director of advertising 
for the Public Service Co. of Northern 
Illinois, Chicago, resigned recently to 
form an organization under his own name 
to enter the general advertising field 
Jan. 1, 1946. Mr. Pershall has been 
associated with the utility for 23 years. 
WittiAM E. PIerce, assistant director of 
advertising, has been named manager of 
the company’s advertising department. 


> ArtHuR J. Roperts, who has been on 
the staff of the Canso, Nova Scotia, power 
plant since it was established 31 years 
ago, has retired. Mr. Roberts has served 
as superintendent of the plant for the 
past 28 years. 
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C. J. Hendon of Atlanta 
Made G.E. Vice-President 


Claude J. Hendon, of Atlanta, Ga., has 
been elected a commercial vice-president 
of the General Electric Co. Mr. Hen- 
don is succeeding E. H. Ginn, commercial 
vice-president, who is retiring after more 
than 44 years’ service with the company. 





C. J. Hendon 


but will remain in an advisory capacity 
until July 1, 1946. Mr. Hendon also be- 
comes a member of the President’s staff, 
reporting to Vice-President E. O. Shreve. 

A. L. Jones of Denver, commercial vice- 
president, is also retiring under the com- 
pany’s pension plan after more than 41 
years’ service, and the Rocky Mountain 
district, of which he was in charge, has 
been divided, with responsibilities resting 
with three other commercial vice-presi- 
dents. W. B. Clayton, with headquarters 
in Dallas, will become responsible for 
Denver and the immediate territory; 
R. M. Alvord, of San Francisco, for Salt 
Lake City and the immediate territory, 
and A. S. Moody, of Portland, Ore., for 
Butte, Mont., and territory westward. 

Mr. Hendon has been associated with 
General Electric since 1927, when he 
entered the employ of the Edison Gen- 
eral Electric Appliance Co. in Atlanta. 
He then was transferred to Chicago and, 
after serving in various sales capacities. 
in 1944 he was named district manager 
of the electronics department for the 
Southeast. After an assignment in Sche- 
nectady he was named assistant to Mr. 
Ginn last October. 


> Harotp P. LitcHFiELD has been ap. 
pointed assistant general sales manager 
of the Graybar Electric Co. Mr. Litch- 
field has been associated with the organi- 
zation for 30 years. In his new position 
he will supervise all sales contacts with 
the General Electric Co., including its 
lamp division, and have charge of Gray- 
bar sales in lighting, lamps, power appa- 
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ratus, marine and signaling. E. F. Mur- 
PHY will take over Mr. Litchfield’s du- 
ties on national accounts, reporting to G. 
F. Hessler, vice-president. He will make 
his headquarters in the executive offices 
and continue the activities he formerly 
carried on as eastern commercial sales 
manager in addition to his new national 
accounts assignment. Mr. Murphy has 
completed more than 25 years of service 
with the organization. 


New Appointments Made 
by Westinghouse Corp. 


Announcement has been made by the 
Westinghouse Electric Corp. of several 
new engineering assignments. 

EK. R. Nary has been made assistant to 
Vice-President Walter Evans with broad 
responsibilities for operations of the in- 
dustrial electronics and X-ray divisions 
at Baltimore, Md., and the home radio 
division at Sunbury, Pa. A veteran of 
more than 30 years’ service with West- 
inghouse, Mr. Nary takes over his new 
duties after three years as manager of 
manufacturing for Baltimore Divisions. 
As assistant to the vice-president, he will 
continue to maintain headquarters in Bal- 
timore. 

J. H. Cox has been appointed engineer- 
ing manager for the Pacific Coast manu- 
facturing and repair division headquar- 
tered at Emeryville, Calif. Mr. Cox joined 
Westinghouse in 1923 as a service engi- 
neer in New York, later being transferred 
to the general engineering department at 
the company’s East Pittsburgh plant 
where he was engaged primarily in the 
lightning and research investigation of 
transmission lines and _ transformers. 
From 1930 until his recent transfer to 
Emeryville, he had been acting as man- 
ager of the mercury arc rectifier engi- 
neering section in the transportation and 
generator division. 

Lyndon W. Clifford has been appointed 
electrical sales development councillor for 
the Hawaiian Electric Co., Ltd. Mr. 
Clifford has a background of 22 years’ 
experience in electrical sales develop- 
ment with the Westinghouse Electric 
Corp. 

Orland H. Yoxsimer has been named 
manager of the household refrigerator 
cabinet engineering division. Mr. Yox- 
simer, who has been employed at West- 
inghouse since 1927, will be responsible 
for the co-ordination and development 
work on domestic refrigerator cabinets al 
the East Springfield and Mansfield, Ohio, 
plants. He will be stationed at the Mans- 
field plant where he has been section 
engineer of cabinet engineering since 
1938. 

Robert C. Dunson has been made prod- 
uct supervisor for the laundry equipment 
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department of the electric appliance di- 
vision at Mansfield. Mr. Dunson has been 
with Westinghouse since 1932. 

Arthur R. Dennington, Westinghouse 
Lamp Division engineer, has retired after 
34 years of service. Since the inception 
of the Sterilamp, Mr. Dennington has 
been in charge of its application engi- 
neering. He has been located at Bloom- 
field, N. J.. headquarters of the Lamp 
Division, for his entire Westinghouse 
career. 


® E. C. Witson, manager of the Selma 
District of the Alabama Power Co., has 
been named a member of the Dallas 
County Planning Commission. 


> FE. U. Connon, formerly associate di- 
rector of research, Westinghouse Electric 
Corp., East Pittsburgh, Pa., has been 
appointed a director of the National 
Bureau of Standards, Washington, D. C. 
A graduate of the University of Cali- 
fornia, Dr..Condon spent from 1928 to 
1937 as associate professor of physics at 
Princeton University and while there 
wrote a number of papers and two books 
on quantum mechanics and the theory of 
atomic spectra. In 1937 he became affili- 
ated with the research laboratories of 
the Westinghouse company as associate 
director. 


> H. J. Reicu. formerly special research 
associate, radio-research laboratory, Har- 
vard University, Cambridge, Mass., has 
been appointed professor of electrical 
engineering. Yale University, New 
Haven, Conn. After serving on the staff 
at Cornell University, his Alma Mater, 
Dr. Reich became assistant professor of 
electrical engineering at the University 
of Illinois, Urbana, and later professor 
of electrical engineering. In January, 
1944, he was granted a leave of absence 
to join the staff of the radio-research 
laboratory at Harvard University. He is 
the author of several textbooks and a 
number of technical papers covering 
electron tubes, tube circuits, and related 
subjects. Dr. Reich is past-chairman of 
the Urbana Section of the American In- 
stitute of Electrical Engineers and is 
also a senior member of the Institute of 
Radio Engineers and a member of the 
American Association for the Advance- 
ment of Science and of the Society for 
the Promotion of Engineering Education. 


> 1. C. Spoor has been appointed director 
of sales for Eicor, Inc., Chicago. The ad- 
dition of a complete line of newly de- 
signed fractional horsepower a.c. motors 
to the familiar dynamotors, d.c. motors 
and other rotary equipment will create 
greatly increased sales and promotional 
activities for which Mr. Spoor’s experi- 
ence is admirably suited. He was for- 
merly in General Electric Co.’s small mo- 
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¢ BUELL DUST RECOVERY SYSTEMS are used through- 
out industry in the collection or reclamation of many 
kinds of dust, in numerous production and process 
operations. Hundreds of satisfied industrial users will 
attest to Buell’s—‘‘High Efficiency, Low Maintenance, 
Long Life.” 





bue 


Write for Buell’s new, revised book ‘‘The Buell { van Tongeren} ' 


System of Industrial Dust Recovery” now in its fourth printing. 
DUST RECOVERY 


SYSTEMS BUELL ENGINEERING COMPANY, INC. 
70 Pine Street, New York 5, N. Y. 


Sales Representatives in Principal Cities 
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Now available— 


Your guide to precise 
usage in working with 
ELECTRONICS terms 


6500 clear-cut 
definitions and 
reference data 





Hane is the book 


that every electronics 
and radio man has 
been looking for — an 


up-to-date, compre- 
hensive dictionary cov- 
ering all the terms 
used in electronics and 
its extensive practical 
applications, radio, 
television, communica- 
tions, and _ industrial 
electronics. 


For clear, precise definitions, accurate usage, 
well-illustrated descriptions, and for standard- 
ized spelling, abbreviating and hyphenating 
policy, this book will be a constant aid to 
everyone working with electronics and radio 
engineering—whether student or engineer, edi- 
tor, or engineering secretary. 


Just Out! 


ELECTRONICS 
DICTIONARY 


By NELSON M. COOKE, Lt. Com. USN 


Executive Officer, Radio Materiel School 
Naval Research Laboratory, Washington, D. C. 


and JOHN MARKUS 


Associate Editor, Hlectronics 


433 pages, 534 x 834, 
over 600 illustrations, $5.00 


OW at last here is an authoritative work 

to clarify and define the myriad new terms 
that have come into usage with the vast 
growth of electronics and electrical engineer- 
ing. Nowhere else will you find a dictionary 
comparable to this in scope and timeliness. 
Nowhere else will you find such a thorough, 
extensive, generously illustrated compilation. 


This glossary fully covers terminology, prin- 


ciples, processes, equipment, abbreviations, 
and colloquialisms in 

Radio Photoelectric controls, safety 
Television devices, and _ intrusion 
industrial Electronics detectors 

Sound recording Facsimile 


Communications 
Medical Electronics 
Electronic heating 
Electronic welding 


Electronic motor control 
Long-distance telegraph and 
telephone 


This excellent dictionary should be of con- 
stant usefulness both tuo the technician and to 
the most advanced electronics engineer, for its 
definitions are exceptionally precise and accur- 
ate. and in most cases, each is complete in 
itself. Invaluable for its consistent abbreviat- 
ing and hyphenating policy. 


Send for a free-examination copy 


McGraw-Hill Book Co., 330 W. 42nd St., N. Y. 18 
Send me Cooke and Markus’ ELECTRONICS 
DICTIONARY for 10 days’ examination, on ap- 
proval. In 10 days I will send $5.00, plus few 
cents postage, or return book postpaid. (Postage 
paid on cash orders.) 
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tor division in charge of sales policy and 
has been associated with the small motor 
business for more than 16 years. Mr. 
Spoor is chairman of the NEMA frac- 
tional motor subdivision. 


PR. Kart HonaMAN has been appointed 


director of publication for the Bell Tele- 
phone Laboratories, Inc. Under his su- 
pervision are advertising, technical pub- 
lications, information for the popular 
and technical press, the magazine Bell 
Laboratories Record, and other inform- 
ational services. Graduating from Frank- 
lin and Marshall College in 1916, Mr. 
Honaman spent more than two years in 
Washington during World War I in 
studies relating to airplane engine de- 
sign. In 1919 he joined the development 
and research group of American Tele- 
phone & Telegraph Co. and with that 
group transferred to Bell Telephone Lab- 
oratories in 1934, his work dealing with 
protection of telephone circuits. When, 
at the beginning of World War II, the 
Bell Telephone Laboratories undertook 
to train technicians for the Army and 
Navy on radar and related developments, 
he organized the School for War Train- 
ing and was its director until May, 1945. 
Since then, he has been an assistant di- 
rector of publication. 


> C. R. Braun has been appointed super- 
visor of Allis-Chalmers Manufacturing 
Co.’s steam turbine department marine 
sales. In his new position, Mr. Braun 
will be responsible for long-range sales 
coverage of the expanded peacetime pro- 
duction of marine steam turbines. On 
joining Allis-Chalmers, he served in the 
engine and condenser department and in 
the general manufacturing department, 
later transferring to the steam turbine de- 
partment. 


> Arruur H. Sir has been appointed 
by the Kerite Co. as railroad sales man- 
ager. Mr. Smith began his business 
career in 1912 with the Railroad Supply 
Co. and in 1930 became vice-president 
of the Railroad Material Co., an out- 
growth of the former. During 1932 he 
was eastern railroad sales manager for 
the Youngstown Sheet & Tube Co. and 
one year later became associated with 


the Kerite Co. During World War II 


| Mr. Smith served for three, years in the 


| U. 


S. Coast Guard Reserve (T) 3rd 
Naval District and was discharged from 
service after serving as flotilla com- 
mander. 


> Wittiam A. MarsHAtt has been ap- 
pointed vice-president of the Noma Elec- 
tric Corp. Mr. Marshall will be in charge 
of manufacturing and production for all 
Noma plants and subsidiaries including 
Triumph Industries, Inc., of which he 
continues as vice-president and a director. 
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> J. M. Wicut, for more than thirteen 
years divisional manager of the laundry 
equipment division of the General Elec- 
tric Co. at Bridgeport, Conn., has been 
appointed vice-president and manager of 
the Blackstone Corp., Jamestown, N. Y. 
From 1942 until the beginning of this 
year, Mr. Wicht was president of the 
American Washer and Ironer Manufac- 
turers’ Association. 


> Puiuie L. Wuite, formerly superin- 
tendent of the electrical department in 
the Brattleboro division of the Central 
Vermont Public Service Corp., has been 
elected town manager at Brattleboro. 


> MeLvin E. JOHNSON, manager of the 
Bellevue office of the Nebraska Power 
Co., has been appointed manager of 
the company’s southern district to suc- 


ceed W. H. Phelps. 


> Joun D. Gorpon, formerly general 
sales manager of the Progressive Welder 
Co., Detroit, has been appointed general 
manager. P. D. DeLEo has been named 
development engineer; I. A. CrAwrorp, 
research engineer and E. Y. BuntTine, 
machine design engineer. Mr. DeLeo was 
associated with the Carnegie Illinois 
Steel Co. for seven years and recently was 
with the Federal Machine & Welder Co. 
as design and development engineer. Mr. 
Crawford was recently with the Westing- 
house Electric Corp. as manufacturing 
engineer in the headquarters manufactur- 
ing engineering department, specializing 
in resistance welding equipment, design 
and applications. Mr. Bunting was for a 
period of more than nine years designing 
and welding engineer at Federal Machine 


& Welder Co. 


> E. E. Bonren has been named general 
sales manager of the Sweeny Sound En- 
gineering Co., Toledo, Ohio, builders of 
electrical sound recorders and_ public 
address systems. Mr. Bohren will be in 
charge of customer contacts, public rela- 
tions and advertising. Prior to his new 
position, Mr. Bohren was, for the past 
eight years. plant promotion director for 
the Libby Glass Division of the Owens- 
Illinois Glass Co. 


> Paut S. Extison, director of adver- 
tising and sales promotion for Sylvania 
Electric Products Co., has been elected 
chairman of the Association of National 
Advertisers. An A. N. A. member for 
twenty years, Mr. Ellison has served on 
the association’s board of directors for 
several years and is present chairman of 
their public relations committee. 


> Hersert L. Ross, since 1941 superin- 
tendent of the Everett supercharger divi- 
sion of the General Electric Co., has been 
appointed general superintendent of the 
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West Lynn (Mass.) Works of that com- 
pany, which he joined in 1924. For some 
time Mr. Ross was connected with the 
meter division at Lynn and was at one 
period in the time switch department. 
Studies of waste, spoilage and manufac- 
turing methods have also occupied much 
of his attention. 


OBITUARY 


> Lesuir E. Ross, vice-president and gen- 
eral superintendent of the Niagara Falls 
Power Co., died on December 22 in a 
Niagara Falls, N. Y., hospital after a 
week’s illness. He was 60 years old. He 
had been associated with the power com- 
pany and its predecessors for about 45 
years. He started as a lineman’s helper 
with the old Hydraulic Power & Manu- 
facturing Co. In 1924, Mr. Ross was 
named operating superintendent of the 
Niagara Falls Power Co., becoming gen- 
eral superintendent 10 years later. In 
1934 he was made general superinten- 
dent of generation and transmission for 
the Buffalo, Niagara & Eastern Power 
Corp., as well as general superintendent 
of the Niagara Falls Power Co. It was 
in 1941 that he was made a vice-president 
of Niagara Falls Power. 


> FrepericK D. JACKSON, associate pro- 


fessor of electrical engineering and uni- | 


versity radio engineer at the University 


of New Hampshire, died at the Metho- | 
dist Hospital in Philadelphia, Pa., on | 
December 18 after a long illness. Pro- | 
fessor Jackson was born on May 30, 1898 | 
in Royersford, Pa. After receiving a B. | 


S. from Pennsylvania State College in 
1920, he was connected with the Western 


Electric Co. in New York and later with | 


the radio engineering department of the 
General Electric Co. Before going to the 
University of New Hampshire in 1924, he 
was on the teaching staff at Cornell Uni- 


| 
| 





versity. During the summers he had | 


worked for the Philadelphia Electric Co.. | 


American Telephone & Telegraph Co. 


and New England Telephone & Tele- | 


graph Co. Professor Jackson was on 
leave of absence from the university for 


a year beginning in August, 1944, doing | 


research work for the Bell Telephone | 


Laboratories in New York. 


> Rowtanp Hazarp, executive  vice- 
president of the Bristol Company, Water- 
bury, Conn., since 1941, died in that 
city of a heart ailment on December 20 
in his office. He was 64 years of age. 
Mr. Hazard was born in Peace Dale, 
R. I., and was graduated from Yale in 
1903. He received his early experience 
with the Peace Dale Manufacturing Co. 
and the Semet-Solvay Co. and later was 
athliated with the Peace Dale Manufac- 
turing Co. and with Lee, Higginson & 
Co., investment bankers, and with the 
brokerage house of Tailer & Robinson. 
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Burlington Panel Instruments are designed and built to give 
dependable service with guaranteed accuracy. They are 
available in a complete line of AC or DC Ammeters, Volt- 
meters, Milliammeters, and Microammeters. The wide selection 
of sizes and case styles offer instruments that are ideal for 
your particular application. 

Write today for full details — our engineers will recom- 
mend the precision Burlington Instruments required to solve 
your instrument problems. 


BURLINGTON INSTRUMENT CO. 


303 Fourth St., BURLINGTON, IOWA 
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Buckingham Co. Sold 
to New Interests 


Sale of W. H. Buckingham Manufac- 
turing Co., makers of linemen’s supplies 
at Binghamton, N. Y., has been made to 
Walter E. Craw, who until recently was 
vice-president and comptroller of Stow 
Manufacturing Co., also of Binghamton. 

The deal includes two plants—one in 
Travis Street and the other in State 
Street. More than 50 persons are em- 
ployed in the combined operation. 

The new ownership will operate under 
the name of Buckingham Manufacturing 
Co., with Mr. Craw as president and gen- 
eral manager. Plans call for continued 
manufacture of climbers, belts, safety 
straps, plier pouches, climber straps and 
pads, tool belts, linemen’s knives, and 
plier handle grips for the electric power 
and telephone companies. 

The Buckingham company was orig- 
inated in 1913, since which time steady 
increases in business have led to three 
additions to manufacturing plant, the 


ANUFACTURING 


latest of which was made during the war. 

The only change in organization, an- 
nounced to date, has been the appoint- 
ment of A. L. Dickson, formerly asso- 
ciated with Stow Manufacturing Co., as 
office manager. 


Allied Control Buys 
Miller Transformer Co. 


Acquisition by Allied Control Co., Inc., 
New York, of the B. F. Miller Co. of 
Trenton, N. J., has been announced by 
E. H. Gillette, president of Allied Con- 
trol. Organized in 1910, the Miller Com- 
pany is manufacturer of all types of trans- 
formers, particularly those which require 
special developments or which have un- 
usual applications. Allied Control manu- 
factures relays and electronic devices. 

Mr. Gillette indicated that a policy of 
research and development would be con- 
tinued and that the facilities of the com- 
pany would be enlarged and improved. 
B. F. Miller remains as executive vice- 
president and general manager. 





OWNERSHIP CHANGES—Walter E. Craw, new president of Buckingham Mfg. Co., 
recently accepted a photograph of one of the company’s three plants from W. H. Buck- 
ingham as a token of change in ownership of the company 
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Predict Peak Output 
of Power Equipment 


A new all-time high in production of 
electric power plant equipment is ex- 
pected in 1946, with utility companies 
anticipating that electrical energy re- 
quirements in 1947 will surpass wartime 
peak consumption, the National Indus- 
trial Conference Board has reported. 

Three factors are prominent in this 
outlook, according to the Conference 
Board: (1) Anticipated expansion in 
electric production capacity; (2) heavy 
demand for industrial electric equipment 
that will consume a large part of this 
power increase and (3) prospects for ex- 
tensions of service lines to agricultural 
areas in the next three years. 

“Rapid expansion of electric power 
production for war purposes,” the Con- 
ference Board said, “was accomplished 
with a relatively small addition to plant 
and equipment. Consumption jumped 73 
percent while additions to plant and 
equipment amounted to only 26 percent. 
This situation followed the decision in 
1942 to eliminate all but the most criti- 
cally needed power plant construction, in 
order to meet the demands of war 
agencies. Drastic changes in distribu- 
tion methods were necessary to avoid 
serious power shortages. Normal com- 
petitive methods were abandoned and re- 
placed by a gigantic power pool. 

“With a return to peacetime condi- 
tions, there is a need for an extensive 
expansion program. This is reflected in 
the current heavy burdens placed on 
operating capacities of electrical equip- 
ment plants. Customers are making ac- 
tive inquiries as to time of delivery of 
urgently needed equipment. In several 
lines, consumers will be served sooner 
than had been anticipated while in other 
lines deliveries will be delayed. Deliv- 
eries for maintenance and repair will be 
given first consideration. 

“Prices will remain at current levels 
for the time being, although increased 
labor and overhead costs may subse- 
quently force pressure for higher prices. 
Labor costs during the war increased 
as much as 35 percent in some cases.” 


G.E. Sells Fixture Business 
to Electro Manufacturing 


Sale of G. E. Lamp Department’s busi- 
ness in “RF” (rectified fluorescent) and 
Cooper Hewitt fixtures to the Electro 
Manufacturing Co., Chicago, has been an- 
nounced by the G. E. Lamp Department’s 
Nela Park headquarters, Cleveland, 
Ohio. 

Disposal of this fixture business on the 
part of General Electric is in keeping 
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Victory did not end the paper 
shortage. Need for waste paper 
is aS great as ever. 

Why? Because supplies must 
still be shipped in paper to our 
occupation forces and liberated 
countries. For the Pacific area 
these take double and triple 
wrapping to withstand long sea 
voyages and tropical climates. 

Meanwhile. demand for do- 
mestic packaging paper comes 
from. scores of reconverted in- 
dustries. Jobs and shipments of 
new goods depend on paper, the 
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nate one place as your Salvage 
Corner. Collect all your waste 
paper there before you bundle 
and turn it in. If you’re in doubt 
about how to get it picked up, 
call your local newspaper or Sal- 
vage Committee. 

So appoint a Salvage Chief in 
your office, Give him the author- 
ity to organize a Salvage Team. 
Have him contact the local Sal- 
vage Committee and work with 
them. 


essential protection of almost \ *% 
everything made in our factories. he a 
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ELEPHONE PRUNERS 


This powerful pruner cuts closer, is stronger 
than any other similar tool on the market. 
Can be operated in close tangled growth; 
cutting easily and cleanly branches up to 
1/2” in diameter. No trouble with spring 
breakage. 


Here is the only pruner with the famous 
Seymour Smith "Center Cut" construction; 
safety catch to lock blade closed; one piece 
tempered tool steel blade; reinforced hook; 
extra long life spring; ball bearing pulley; 
highest quality chain; unbreakable iron head. 


Designed by experts for experts; demanded 
by public utility companies everywhere, it 
will pay you to write for literature and prices. 


SEYMOURSMITH & SON, ‘Ind! 


901B Main Street 
OAKVILLE, CONNECTICUT 
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INCANDESCENT FLUORESCENT 
LAMPS .- 


CARTRIDGE 
FUSES 


FLASHLIGHT 
BATTERIES 


SOLAR ELECTRIC 
RU 


WARREN, PENNSYLVANIA 


\ CUT COSTS—GET BETTER QUALITY 


SPEED UP 


PRODUCTION & MAINTENANCE 


WELDING IS BETTER 


AUTHORITATIVE COMPLETE ANSWERS 
on Welding 


Up-to-date information on welding covering more than 2,000 subjects, 
complete indexed and cross-referenced comes to you in one complete 
book, THE WELDING ENCYCLOPEDIA, 11th Edition. With 980 pages, 
1,359 illustrations on a how-to-do-it, what-with and where-to-get-it 
basis THE WELDING ENCYCLOPEDIA has been recognized for 22 
years as completely authoritative on welding. 


Order your copy today. 


THE WELDING ENCYCLOPEDIA- 


Among thousands of important subjects 
included are: 


PIPE WELDING 
BOILERS & TANKS 

@ RESISTANCE WELDING 
ATOMIC HYDROGEN 
HEAT TREATMENT 
TRAINING 

SAFETY PRACTICE 
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A McGRAW-HILL PUBLICATION 
330 W. 42nd St., New York 18, N. Y. 
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THE WELDING ENGINEER PUBLISHING CO. 5 
Division of McGRAW-HILL PUBLISHING CO. ‘ 
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[] The Welding Encyclopedia............ $6.00 | 
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CL] The Welding Encyclopedia and The Welding 
Engineer for 1 year, a saving of $1.50 (a one 
year subscription to The Welding Engineer 

$7.50 


ES $3.00) .cccccccccvccccccccccocces 
My check ( ) is enclosed. 


}, money order ( 








with the lamp department’s policy not to 
engage in the manufacture of lighting 
equipment. Lamp Department of G. E. 
will continue to manufacture “RF” and 
Cooper Hewitt lamps. 

Electro Manufacturing Co. has been in 
the lighting fixture business for the past 
fifteen years. 

G. R. Clover, formerly Cooper Hewitt 
specialist and more recently sales repre- 
sentative for G. E. Michigan sales dis- 
trict, resigned his position with G. E. 
Co. December 1 to join Electro Manufac- 
turing Co. in an executive capacity, to 
supervise and to assist in sales operations 
of the newly acquired business 


Rural Survey Report 
Made by Square D 


Rural building and farm moderniza- 
tion is at the threshold of extraordinary 
progress through electrification and in- 
stallation of many types of household 
appliances as well as farm machinery 
operated with electricity, according to 
a survey of activities throughout the 
United States reported recently at a meet- 
ing in Milwaukee, Wis., of more than 125 
field engineers and representatives of 
Square D Company. 

Square D estimates show that of Amer- 
ica’s approximately 6,000,000 farms, half 
are electrified to the extent of lighting, 
and of the remaining half, more than 90 
percent have electric power lines within 
one quarter mile. 

Basing their estimates of the activity 
ahead on the rapidity with which rural 
electrification is advancing, the field 
managers and engineers reported that 
with farmers today financially better able 
to satisfy their desires for modern equip- 
ment, factories making units are over- 
sold already. It was pointed out that 
demand for electrical switches for the 
farm market have multiplied four times 
in the last seven months. 

Square D branch managers from the 
more important agricultural areas of the 
nation said that farmers are preparing 
not only to completely modernize their 
farms but also to invest large sums in 
new buildings. 

In the so-called working department 
of the farm, old buildings are being 
equipped with modern electrical machin- 
ery, water systems and other types of 
equipment to provide greater sanitation 
and ease of work. Electrification is made 
more necessary also by the trend toward 
consolidation of smaller farms which 
means the farmer must be able to do 
more work with less effort. 

The spread in electrification, it was 
shown, is such that both central station 
companies and government agencies en- 
gaged in rural work are specifying heav- 
ier equipment because of the increased 
loads to be put on the lines by each 
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user, in comparison with original farm 
electrification which included little more 
than lighting. 


Brooks Rotameter 
Company Organized 


Stephen A. Brooks and seven associ- 
ates, each with extensive experience in 
rotameter manufacture and application, 
have organized the Brooks Rotameter 


Co., a corporation capitalized at $100,000. 





S. A. Brooks 


A factory with 18,000 sq. ft. of floor 
space has been acquired at Lansdale, 
Pa., and manufacture has been started 
upon all types of rotameters for flow rate 
measurement control. 

Mr. Brooks is a graduate chemical 
engineer with wide experience in chemi- 
cal manufacturing and instrumentation. 
For the past six years he has been vice- 
president of Fischer & Porter Co. in 
charge of sales and advertising. The 
eight men founding this new company 
have an aggregate of 40 years’ experience 
in rotameter engineering, an average .of 
five years per man. The address of the 
company is Box B-5411, Lansdale, Pa. 

Harry H. Long will be chief fluids en- 
gineer in charge of specifications and 
calibration. He will be assisted by James 
Anthony and Joseph Ducsik, who have 
had many years’ experience in specifying 
and calibrating rotameters. Garbutt W. 
Aiman will be in charge of precision ro- 
tameter tube manufacture. Jack Bradley 
will be in charge of production and Lou 
Rosenblum will handle purchasing and 
accounting. 

a 


Moves Sales Offices 


Proctor Electric Co. has announced the 
removal of its sales offices from 480 Lex- 
ington Ave. to the Daily News Building, 
220 East 42d St., suite 2410, New York 
17. The service department will continue 
at the Grand Central Palace, 480 Lexing- 
ton Ave. 
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R.M.A. Head Reports 
on Rubber Status 
A. L. Viles, President of the Rubber 


Manufacturers Association, on his re- 
turn from London, where he served as 
a member of the American Delegation 
attending the recent International Study 
Group on Rubber, pointed out that 
American synthetic rubber is increas- 
ingly recognized as a basic world raw 
material that fills a postwar need of real 
proportions. 

Mr. Viles stated that the Study Group 
had estimated that the uncertainties of 
the situation in the Far East made it 
probable that supplies of natural rubber 
in 1946 would be less than had been 
generally expected, and that continued 
high production of synthetic rubber 
would be. necessary in order to meet 
the enormous pent-up demand for rub- 
ber products. 

According to Mr. Viles, it is likely 
that total passenger car tire production 
in 1946 will be considerably more than 
double 1945 production. Anticipating a 
total consumption for all types of rub- 
ber in the United States alone of 900,000 
tons in 1946, Mr. Viles forecast that a 
total of 600,000 tons of synthetic rubber 
would be consumed in the United States. 

Commenting on the natural rubber 
supply picture, Mr. Viles stated that 
although the industry expected to use 
a larger proportion of natural rubber in 
1946, in view of the apparently unex- 
pected difficulties of progressive rehabili- 


tation of Far Eastern producing areas, 


constant research would be devoted to 
the production of highest quality syn- 
thetic rubber products. Mr. Viles com- 
mented that he believed combinations 
of synthetic and crude in many products 
would perform outstandingly. 

Although Mr. Viles conceded that the 
Rubber Study Group had estimated that 
in two or three years there might be a 
large surplus rubber capacity, he ex- 
pressed optimism that the cost trend for 
both synthetic and crude rubber would 
be progressively downward to the point 
where world rubber demand would ac- 
celerate quickly, and large new uses 
could be confidently expected. 

Mr. Viles stated that the rubber man- 
ufacturing industry felt keenly that it 
was necessary to maintain a strong syn- 
thetic rubber industry to insure national 
security. As Mr. Viles phrased it, “The 
United States must see to it, as a matter 
of broad basic policy, that we produce 
enough synthetic rubber to know how 
to make it better and how to use it 
better.” 

In concluding his statement, Mr. Viles 
said that he felt the Study Group meet- 
ings would tend to dispel the idea of 
a forthcoming war between the synthetic 
rubber industry and natural rubber pro- 
ducers for consumer acceptance in world 













VU 
UNICLAMP 
CONNECTORS 


Made for use on copper or alumi- 
num wires from 2/0 to 1000 MCM 

inclusive. They will connect two 
wires of their rated size or one wire 
of their rated size with one or more 
smaller tap-off wires down to No. 8 
solid. They have many advantages 
over the larger sizes of connectors 
of the split bolt and other designs 
as they provide greater pressure 
between wires, hence greater hold- 
ing power, are less costly, are eas- 
ier to install and the assembled 
design is such that parts cannot 
become separated. 


Fit on conductor as 
shown. Position top 
member and par- 
tially thread in 
free bolt. 


Insert tap wire 
and equally 
draw up both 
bolts. 








Write for Bulletin 206 


W.N. MATTHEWS CORP. 


3722 FOREST PARK BLVD. 
ST. LOUIS 8, MO. 
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It's YOUR future— 
Make the most of it! 


Start now to earn 





the bigger pay in 
electrical repair 





Was there ever such an opportunity to get 
started in electrical maintenance and repair 
—and at top-notch wages? Are you ready 
—with experience and ability—to cash in 
on it? Others are getting just the sort of 
background needed—quick ! practical !—to 
handle the great variety of electrical main- 
tenance and repair work TODAY—from 
this well-known electrical library. You can 
too! 


Electrical Maintenance 
a e 
and Repair Library 
5 volumes, 2042 pages, 1721 illustrations 


Gives you the “know-how” to tackle any 
wiring or motor job. Five books show you 
HOW—to install all types of motor and 
generator units—to inspect and repair motor 
starters and generators—to diagnose motor 
and generator troubles—to figure new wind- 
ings for old cores, DC and AC windings— 
to test armature windings, test induction 
motors, etc., etc. The new book is full of 
trouble-shooting charts that show quickly 
symptoms, causes, specific remedies, etc. 


Includes trouble-shooting book 


Now in addition to four well-known practical books on all 
details of testing, connecting, rewinding, installing and 
maintaining electrical machinery, the Library includes 
Stafford’s Troubles of Electrical Equipment, a handy book 
giving helpful maintenance information, special trouble- 
shooting charts, explanations of symptoms and causes of 
machinery troubles, specific remedies, etc. This revised 
library gives you the ability to handle bigger jobs with 
surety of results. 


10 DAYS’ EXAMINATION 
Easy monthly payments 


We want you to examine this Library for 1@ days. If 
you Gon’t want them at the end of that time, there’s no 
obligation to keep them. On the other hand if you decide 
you want the help these books can give, start the small 
monthly payments then, and in a short time the books are 
yours, — while you have been using them. Send the 
coupon today. 


EXAMINATION COUPON 


McGraw-Hill Book Co., 
330 W. 42nd St., New York 18, NM. 


Bend me Electrical Maintenance and Repair a 5 
volumes, for 1@ days’ examination. If I find 
satisfactory, I will send you $1.00 in 10 days, a #- 00 
@ month until $15.00 has been paid. Otherwise I will 
return the books postpaid. 
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markets. Mr. Viles contended that once 
the “insurance of availability” of suffi- 
cient synthetic plant and sufficient syn- 
thetic rubber production was assured, the 
law of supply and demand would deter- 
mine the amount of each to be used, and 
would insure the consumer _progres- 
sively better products at progressively 
lower cost. 

Attending the London conference with 
Mr. Viles were the following rubber in- 
dustry representatives: 

P. W. Litchfield, chairman of the 
board, Goodyear Tire & Rubber Co.; 
Harvey S. Firestone, president, Firestone 
Tire & Rubber Co.; John L. Collyer, 
president, B. F. Goodrich Co.; George 
M. Tisdale, vice-president, United States 
Rubber Co., and H. Stuart Hotchkiss, 
chairman of the board, Cambridge Rub- 
ber Co. 


Ship 243,000,000 Electric 
Lamps in Third Quarter 


Shipments of bulbs by electric lamp 
manufacturers in the third quarter of 
1945 totaled 243 million, valued at $30.2 
million, the Bureau of the Census, De- 
partment of Commerce, has announced. 

Of the 243 million total, 229 million 
were domestic shipments, valued at $28.4 
million, and 14 million were export ship- 
ments, valued at $1.8 million. Ship- 
ments of 167 million large and miscel- 
laneous lamps were valued at $25.3 mil- 
lion and shipments of 76 million minia- 
ture lamps were valued at $4.9 million. 





G-E Releases First Farm 
Stock-Tank De-Icers 


First production lot of the new floating 
stock-tank de-icers has been shipped to 
authorized distributors and agents, ac- 
cording to G. A. Rietz, manager of Gen- 
eral Electric’s farm industry division, 
Schenectady, N. Y. The first of a number 
of new electrical products expected to be 
made available for farm use, the de-icer 
provides livestock with drinking water 
during the cold winter months by keeping 
a hole open in the ice forming on the 
surface of outside tanks. 

The de-icer heating element operates at 
120 volts, draws 300 watts and consumes 
about 500-kw.-hr. during a normal winter 
season. The device consists of a hollow, 
20-gage, nickel-plated copper float, a ther- 
mostatically-controlled Calrod heating 
element, and a 5-ft. rubber-covered, water- 
and weather-resistant lead. The float is 
approximately 21% in. in depth and 1034 
in. in diameter. 


Kerite Changes Name 


The company name, The Kerite In- 
sulated Wire & Cable Co., was changed 
to The Kerite Co. by a resolution adopted 
at a stockholders meeting on October 10, 
1945, and a certificate was filed and ap- 
proved in the office of the Secretary of 
State of Connecticut on that date. The 


change was made to simplify the com- 
pany name and entails no change in 
management or policy. 





NO. 1 BANQUET COMPLETED—First post-war Electromaster range comes off the 


production line as sales and production executives look on. 
right, R. B. Blanchard, director of advertising; E. D. Gartha, Superintendent: 


Reading from left to 
E. J. 


Heinrich, service manager; H. H. Hubbard, vice-president in charge of manufac- 
turing; E. R. Genthe, secretary-treasurer; and Gerald Hulett, vice-president in charge 


of sales, watch R. B. Marshall, president, check the first completed range. 


Pro- 


duction is being restricted to two models—the Banquet (shown on the final assembly 
line), and the Space-Saver—to achieve maximum output in the least time 
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Field Reports on Business 


Reports from the field indicate that inventories of electrical equipment are near 
an all-time low. The shortage in electrical appliances remains acute. Inquiries 
for power equipment are encouraging and important among them are small turbo- 
generator units. Government buying is declining. 


NEW ENGLAND 


With inventories of electrical equipment 
near an all-time low and an acute shortage 
in electrical appliances adding further dis- 
appointments in the electrical trade during 
the past week, nevertheless announcements 
of many projects that are to materialize in 
1946 are appearing frequently now and lend 
a very encouraging note to the trade. 

New Haven Railroad plans to buy 180 air- 
conditioned passenger cars at a cost of 
$13,500,000. These cars will be equipped 
with many new features which involve siz- 
able electrical equipment orders for light- 
ing, control, and air-conditioning apparatus. 
Facilities for freezing food for domestic con- 
sumption are gaining attention in this area. 

Inquiries for power equipment are encour- 
aging and negotiations for small turbo-genera- 
tor units are moving ahead rapidly. Tewks- 
bury (Mass.) State Hospital is advertising 
for a 500-kw. unit and will install it as soon 
as available. A $250,000 foundry will be 
built in Fitchburg, Mass., by Magnus Metals, 
division of National Lead, and post-war 
planning by FWA last week allotted funds for 
projects which are estimated to cost ap- 
proximately $1,800,000. 

Government buying is declining: bids were 
tendered for small lots of friction tape, 
capacitors, signal control cable, thermoplas- 
tic insulated wire, and safety switches. A 
near-high record of applications for wiring 
permits was registered in Boston last month, 
pointing to activity in illuminated sign erec- 
tion, changes in factory power layouts, and 
increasing installations of oil burners. 

Massachusetts business incorporations now 
being filed show more than treble the nor- 
mal rate at this time with a diversification 
of manufacturing planned in machine tools, 
electronic control sales, and appliance sales 
of more than passing interest as indicating 
optimism in the 1946 electrical market. 

A $6,000,000 housing project involving the 
construction of 400 dwellings in Worcester, 
Mass., has been announced. Harry M. Ram- 
say, Boston, is the architect. 


CHICAGO 


Starting the first of the year, electrical 
contract labor in the Chicago area went to 
work at a new wage scale of $1.97} per 
hour on all new jobs, although unfinished 
projects continue at the old rate of $1.85. 
The raise, which applies to all non-federal 
work, was granted by the Wage Adjustment 
Board at the request of the Electrical Con- 
tractors Association and Local Union B-134. 

There is more electrical work in the area 
than contractors can possibly handle. It 
is estimated that there are 500 unfilled jobs 
in lighting alone. The high level of light- 
ing in war plants made workmen and man- 
agement both light-conscious as never before. 
Better illumination, despite its added cost, 
is desired by management because it in- 
creases efficiency. 

A survey by the Purchasing Agents Associ- 
ation of Chicago, based on replies from 400 
representative firms, discloses that this area 
1s reconverting much faster than is the 
nation as a whole. Production rose 5 per- 
cent during November here, but dropped 4 
Percent throughout the nation in the same 
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period. While the national index of pro- 
duction is down to 150 percent from a high 
of 247 percent in October, 1943, and is still 
dropping, 30 percent of the Chicago area 
firms, reporting as of November 30, said 
production was higher, 51 percent said it 
was the same, and only 19 percent reported 
it lower than it was October 30. 

Reconversion is being eased by electrical 
contractors here, in line with national AFL 
recommendations, by a special rate of time 
and one-half for time over 40 hours per 
week or 8 hours per day, instead of double- 
time, as formerly. This applies only to 
work done in an area previously used for 
war work by a going concern. 


PACIFIC COAST 


The total value of building permits in the 
seven western states during November was 
$54,908,961, an increase of 18 percent over 
the previous month and of 350 percent over 
November, 1944. California and the interior 
states considerably exceeded this average. 
California has long led all other states in 
rural electrification and by the end of 1946, 
the Pacific Gas & Electric Co. will have 
added 3,000 more miles of rural distribu- 
tion lines and 10,000 customers to its sys- 
tem, making northern and central California 
farms nearly 100 percent wired. The pro- 
gram will cost $6,000,000. 

City of Pasadena is calling for bids on a 
35,000- or 40,000-kw. turbine and appur- 
tenances, at estimated cost of $800,000; 
preparatory work for installation of second 
generating unit at Fort Peck, Mont., has been 
awarded for $518,000. 

Private housing includes such major tracts 
as Westchester in Los Angeles with 200 
homes, costing $1,200,000; 38 two-story four- 
family apartments in Pasadena and a pro- 
posed $3,000,000 apartment and 1,000-car 
underground garage in Berkeley in East 
Bay area. Electrical items for such instal- 
lations, while exceedingly scarce along the 
coast just now, are expected to arrive in 
sizable quantities by early 1946. 


NEW YORK 


The level of industrial output remained 
last week at the high level of previous weeks, 
but snow storms in the East added to the 
factors which were already hindering ship- 
ments. 

Civil engineering construction volume in 
continental United States totaled $26,258,000 
for the three-day week, ending December 27, 
1945, as reported to Engineering News-Rec- 
ord. This volume was 59 percent below the 
volume for the preceding week, but was 
13 percent greater than the volume for the 
corresponding week of last year. The week’s 
construction terminated the total cumulative 
figure for 1945 at $2,289,408,000, which was 
32 percent greater than 1944’s cumulative 
figure of $1,729,753,000. 

With the pace of buying continuing un- 
checked up to virtually the last minute, 
Christmas trade in the Metropolitan area 
and throughout the nation hung up new 
records for dollar volume. Indications are 
that year-end inventories will prove to be 
the lowest in many years. 
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POWER WINCHES 


TRIPOD POLE DERRICKS 


WINCHES: Capstans; Single and Double Drum, 
Jaw Clutch, Keyed and Friction Clutch 
Winches, 2,000 to 50,000 Ib. Cap. 
POLE SETTING DERRICKS, TOWERS, CRANES, etc. 
TYPICAL USERS: AT&T; N. Y. Tel. Co.; T.V.A.; 
Virginia P. S. Co.; Consolidated Edison Co.; Ohio 
Power Co.; Texas Power & +7 Corp., etc. 
Send for Catalog No. 60 
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SILENT HOIST & CRANE CO. 
862-63rd ST.. BROOKLYN 20, N. Y. 


Agents in Principal Cities 


GLOVE BAGS 


One of our many products designed 
for the electrical industry. 


They protect the linemen's rubber gloves 
when not in use and provide a means of 
keeping them in easy reach when needed. 
Snap on back for attaching to body belt. 


OTHER PRODUCTS INCLUDE 


Hoisting Bags . . . Caution Signs... 
Linemen's Gloves . . . Belts . . 
Climbers . . . Insulated Tools . . . Wet 
Weather Suits. 

STANDARD EQUIPMENT 
WITH MANY UTILITY COMPANIES 
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SCREW - HYDRAULIC 


Jacks 


LEVER 


Templeton, Kenly & Co. 
Chicago (44), Illinois 


Better, Safer Jacks Since 1899 


CUT COSTS OF BUS 
INSTALLATION 






T&M 
BUS BAR 
BENDING MACHINE 


Save time and labor. Exclusive features. No 
breakable parts. Bends to any angle, any part 
of bar. One-man operation. Light weight. Can 
be used on floor or bench. Bends to “U” shape 
3” inside diameter—capacity up to 8” x 42”. 
Special machines for extra heavy work fur- 
nished on special order. 


Bulletin 41 gives complete information, proof 
and price. 


Write for your copy today. 


“Their best endorsement is the Companies who use them”’ 


MARTENS & STORMOEN 


THONER & MARTENS 


» AAnagd es 
5 (eS, a ¥ a: 


15 Hathaway St., Boston, Mass. 


136 











Sales Opportunities 


CALIFORNIA—Bureau of Power and Light, 
Los Angeles, has plans for auxiliary service 
buildings, including electrical work, at Har- 
bor generating station, Wilmington. Call 
for bids is scheduled to be made at once 
(Specifications No. 9186). 


NortH Dakota—State Board of Higher 
Education, Capitol Building, Bismarck, will 
receive bids until January 21 for equipment 


for installation in power plant at State 
Teachers’ College, Valley City, including 


steam turbine-generator, motor-generator set, 
switchboard and accessories, all as per plans 
and specifications on file. Jesse B. Harris 
Co., Wesley Temple Building, Minneapolis, 
Minn., is consulting engineer. 


Minnesota—American Crystal Sugar Co., 
Boston Building, Denver, Colo., plans new 
beet sugar mill at Moorhead, including sev- 
eral multi-story buildings for processing and 
general production, with machinery and elec- 
trical equipment. A power plant is planned. 
Also number of structures for miscellaneous 
service. Cost reported about $2,500,000. 
Proposed to carry out project early in 1946. 


New York—Consolidated Edison Co., 
New York, has plans maturing for altera- 
tions and improvements in Sherman Creek 
generating station, Harlem River and 20Ist 
St., including certain changes in present fa- 
cilities. Proposed to carry out work soon. 
Cost reported close to $150,000. 


Kansas—Municipal Water and _ Light 
Dept., Colby, plans extensions and improve- 
ments in power plant and waterworks sta- 
tion, with installation of equipment for in- 
creased capacity. Cost estimated about 
$150,000. Proposed to arrange bond issue. 


Grorc1a—Crown Cork & Seal Co., Eastern 
Ave. and Kresson St., Baltimore, Md., has 
plans in progress for new plant at At- 
lanta, comprising a main one-story building 
and several auxiliary structures, with ma- 
chinery and electrical equipment for heavy 
output. A power substation and_ boiler 
house are planned. Entire project will cost 
about $2,000,000. Bids are echeduled to be 
asked soon on general erection contract. 
Robert & Co., Bona Allen Building, At- 


lanta, are architects and engineers. 


NespraskKA—Municipal Light and Water 
Dept., Wisner, plans extensions and improve- 
ments in power plant, including installation 
of new oil engine-operated generating unit 
and auxiliary equipment. H. S. Nixon, 
Grain Exchange Building, Omaha, is con- 
sulting engineer. 


New YorK—Board of Water Supply, 120 
Wall St., New York, will receive bids until 
January 15 for six electric hoists, two hoist 
motors, cable reel with electric cable, for 
use in connection with Shafts 6, 13 and 23 
drainage chambers, Delaware aqueduct 
(Contract 356). Richard H. Burke, secretary. 


Ittinoris—American Steel & Wire Co., 
Rockefeller Building, Cleveland, Ohio, has 
authorized expansion and modernization in 
branch works at Waukegan for production 
of stainless steel wire, comprising several 
new buildings, with machinery and electrical 
equipment. Also will make number of in- 
terior improvements and changes in present 
plant units, with additional production fa- 
cilities. Cost estimated about $1,000,000. 
Work will begin early in 1946 and is ex- 
pected to require 12 months for completion. 


Towa—City Council, Pella, will receive 
bids until January 15 for equipment for 
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municipal power plant, including (Section 
1) metalclad switchgear equipment rated at 
2;400/4,160 volts, fore control of three gen- 
erator and eight distribution feeder cir- 
cuits, with complete auxiliary apparatus; 
(Section 2) indoor, load-center unit substa- 
tion, rated at 2,400/4,160/460 volts, 250 kva., 
including enclosed switching equipment for 
control of station power circuits, all as per 
specifications on file. Brown Engineering 
Co., Valley Bank Building, Des Moines, is 


consulting engineer. 


New Mexico—Bureau of Reclamation, 
Denver, Colo., will receive bids until Janu- 
ary 21 for four 1,000-kva., 110,000/34,000- 
volt single-phase, 60-cycle, oil-immersed, self- 
cooled, outdoor-type transformers, each with 
single-pole lightning arrester for 34,500- 
volt, three-phase ungrounded-neutral circuit 
mounted on case, for installation in power 
substation at Alamogordo, Rio Grande proj- 
ect, New Mexico-Texas. Equipment will be 


installed by government (Specifications 
1140). 
Wisconsin—Dairyland Power Co-opera- 


tive, Genoa, plans call for bids early in 
1946 for proposed new steam-electric gen- 
erating station at Alma, for which financing 
in amount of $3,500,000, has been arranged 
through federal aid. Vern E. Alden, 120 
South LaSalle St., Chicago, Ill, is consult- 
ing engineer. Plans also are in progress for 
construction of about 250 miles of primary 
and secondary lines, with Stanley Engineer- 
ing Co., Muscatine, lowa, and Laramore & 
Douglass, Inc., 327 South LaSalle St., Chi- 
cago, consulting engineers, respectively, for 
different sections of system. 


CaLIFORNIA—Marchant Calculating Ma- 
chine Co., Powell St., Emeryville, plans ex- 
pansion in plant, including large one and 
multi-story addition, with machinery and 
electrical equipment for increased capacity. 
Cost estimated over $1,000,000. Project is 
scheduled to be started early in 1946. 


Arizona—Bureau of Reclamation, Den- 
ver, Colo., will receive bids until January 22 
for equipment for Davis Dam construction 
substation, Davis Dam project, near King- 
man, Arizona-Nevada, including: Four 5,000- 
volt outdoor-type potential transformers; two 
5,000-volt outdoor-type current transformers; 
four additional 5,000-volt latter-type trans- 
formers; one 7,500-volt, three-pole, single- 
throw, outdoor-type power circuit breaker; 
two 69,000-volt, three-pole, single-throw, 
manually gang-operated, outdoor-type dis- 
connecting switches; one 7,500-volt similar 
switch; nine 7,500-volt, single-pole, single- 
throw hook-operated, outdoor-type discon- 
necting switches; six additional 7,500-volt 
similar switches; six 69,000-volt single-throw, 
hook-operated, outdoor-type, expulsion-fuse 
disconnecting switches, each complete with 
two fuse units; three two-element watt-hour 
indicating demand meters; and three out- 
door, station-type lightning arresters. 
equipment will be installed by government 
(Specifications 1138). 


New Department Formed 


A new design-engineering service de- 
partment has been formed recently by 
H. O. Canfield Co., Bridgeport, Conn., to 
assist electrical and general industrial 
equipment manufacturers in studying 
rubber and synthetic rubber usage in 
products. 
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Premax Metal For 
Enduring Marking 


Don't waste time in 
stenciling—use Premax 
Metal Markers which 
will outlast the pole. 
Available in many 
standard designs. Send 
for details. 


Pi : 
lente eter aitie bs 
Division Chisholm-Ryder Co., Inc. 
4606 Highland Ave., Niagara Falls, N. Y. 








STAR METER SEAL 


FOR TYPE 
CS METERS 


Eliminates meter tampering. Cannot be removed 
without mutilating. SEND FOR SAMPLE. 


STAR PORCELAIN CO. 
51 Muirhead Ave. Trenton, N. J. 





CABLE-SPLICERS’ 
WIPING CLOTHS 


IMPROVED PATTERNS OF 
GREATER UTILITY 
Formed-flexible Finishing 
Cloths. Catch Cloths. Crotch 
Cloths. New Type Cloth for 
Vertical Joints. 


Send for literature and prices. 


GEO. £. WILLIAMS, Mfr. 
3035 Aldrich Ave. So. 
Minneapolis, 8, Minn. 


| TRUCK 


| Order Monday-Get ItFriday; 
: Rubber Tired 


8 NOW! ‘‘Han- 
B dee Andy”’ all $ 95 

# purpose tube 
G@. steel 600 lb. nempae 
cap. Full F.0.B. 

& size, first 


< uality. Nota 

wartime makeshift. Light wt, Lots 3, $11.95 
very easy to handle. Ht. 44”. 14” wide at nose. 
Curved cross pieces. Nationally known. thou- 
sands in use. Fully guaranteed. Send back 
express collect, if not best truck buy you’ve 
seen in years. Clip this. 


"he HANDEES CO., Dept. 92A3 







Bloomington, IIL 





Recent Rate Changes 


Jersey Centrat Power & Licut Co. has 
agreed to reduce electric rates by $1,000,000 
annually, effective early in 1946, the State 
Board of Public Utility Commissioners has 
announced. The reduction has been agreed 
to by the company as the forerunner of a 
program to scale down and refund its $21,- 
861,500 of preferred stock. As part of the 
recapitalization plan the parent, NY PA NJ 
Utilities Co., will contribute $5,000,000 to 
Jersey Central Power’s cash resources to 
help it to reduce its preferred stock to 
$12,000,000 par value. The recapitalization 
plan, when completed, will have to be sub- 
mitted to the Securities and Exchange Com- 
mission. 


Ext Paso Exectric Co. has been authorized 
to reduce rates to 4,000 domestic consumers 
in Las Cruces and Mesilla Valley communi- 
ties to the amount of $17,222 annually, the 
State Public Service Commission has an- 
nounced. The new rates, which already 
have been approved by the Las Cruces city 
government, are the same as those just an- 
nounced for El Paso consumers—4.5 cents 
per kilowatt-hour for the first 50 kw.-hr.; 3 
cents for the next 50 and two cents there- 
after. The sate reductions became e‘Tective 
with the January 1 readings. 


CentTrAL Hupson Gas & Evectric Corp. 
has been authorized by the New York Pub- 
lic Service Commission to reduce electric 
rates approximately $203,000 annually. The 
rate cuts, affecting some 77,000 customers in 
Beacon, Kingston, Newburgh, Poughkeepsie 
and other communities in the Hudson Val- 
ley, were initiated by the company. The 
utility’s application showed that urban resi- 
dential consumers would benefit to the ex- 
tent of an estimated $52,000 annually. Rural 
customers will receive a reduction of about 
$49,000, while commercial and _ industrial 
users will save about $102,000 a year. The 
principal reduction is in the minimum 
charge, which will be cut from $1 to 75 
cents a month in urban areas and from $1 
to 95 cents in rural territory. In urban 
areas, however, the amount of electricity 
covered by the minimum charge is to be re- 
duced from twelve to ten kilowatt-hours. 


WESTERN Massacuusetts EL ectric Co. 
reduced rates for residential and commercial 
customers January 1 in Franklin, Berkshire 
and Hampshire Counties. Residences will 
save from $5 to $7 per year each, on the 
average, and business houses will receive a 
rate of 2 cents per kilowatt-hour instead of 3. 


Standards Organization 
Broadened by G.E. 


The transfer of General Electric’s 
standards division from the apparatus to 
the executive department, with L. F. 
Adams as manager, has been announced 
by H. A. Winne, vice-president in charge 
of the company’s engineering policies. 

At the same time, Mr. Winne an- 
nounced the establishment of the stand- 
ards advisory committee with Mr. Adams 
as chairman, H. W. Robb as secretary 
and a representative from each depart- 
ment. The committee will work in col- 
laboration with the standards division and 
is charged with responsibility in the de- 
termination of sound policies to guide in- 
ternal and external standards activities. 
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STRONG! 


You won't find a stronger clip. It’s first choice 
for men who must depend on safe wire rope 
fastenings! A product of the American Hoist 
& Derrick Co., St. Paul 1, Minnesota. 


CROSBY CLIPS 
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FOR=SPEED IN 
INSTALLATION 


The exclusive Everstick nut housing locks 
the Anchor firmly on the rod. This 
speeds up installation. Plates are so 
designed, that they expand easily into 
undisturbed earth, and extra holding 
power is achieved. Made of tough, rust- 
resistant malleable iron. Write for bulle- 
tin. 


EVERSTICK ANCHOR CO. 


7 Niel 149 ee Oke 
















































BARKER & WHEELER 


Utility and Industrial Valuations, Design and 
Construction of Power Systems, Water Supplies, 
Sewerage and Sewage Disposal, Factory Produc- 
tion and Cost Control Systems, 


11 Park Place, New York City 
36 State Street, Albany, N. Y. 





BLACK & VEATCH 


Consulting Engineers 


Water, Steam and Electric Power Investigations, 
Design, Supervision of Construction, Valuation, 
Tests and Laboratory Service. 


4706 Broadway, Kansas City, Mo. 









E. J. CHENEY AND CO. 


ENGINEERS AND CONSULTANTS 


Economic and Business Surveys 
Valuations and Reports 
Rate and Rate Case Analyses 


61 Broadway New York 


HUGH L. COOPER & CO. INC. 


General Hydraulic Engineering, including 
the design, financing, construction and 
management of hydro-electric power 
plants. 


350 Fifth Avenue New York 1, N. Y. 


DAY & ZIMMERMANN, Inc. 


ENGINEERS 
Design + Construction - Management 
Investigations and Reports 
NEW YORK PHILACELPHIA CHICAGO 


Packard Building 


DOBLE ENGINEERING COMPANY 


Electrical Insulation Engineers 


Field Testing and Maintenance of High Tension 
Insulation, Special Troblems in Electrical Com- 
munications. 


Office and Laboratory: Medford Hillside, 
Boston, Mass. 


Branch Office: 20 N. Wacker Dr. Chicago, Il. 


Ebasco Services Incorporated 


Design and Construction 
Financial and Operating Consultation 
Investigations and Reports 
Consulting Engineering 


Two Rector Street New York 


ELECTRICAL TESTING 
LABORATORIES INC. 
Field and Laboratory Tests 







Electrical @¢ Mechanical ¢ Physical 
Chemical 
INSPECTION * ANALYSIS ¢ RESEARCH 


CERTIFICATION 
2 East End Avenue at 79th St., New York 21, N.Y. 





H. F. FERGUSON 


Consulting Electrical Engineer 
Expert advice on location and purchase of right of 
way. 

Industrial plant layouts & surveys. Rate com- 
parisons. 

288 Alameda Avenue Youngstown, Ohio 


ROBERT E. FOLEY 
CONSTRUCTION CORPORATION 


Rural Lines—Transmission Lines 
Fire Alarms—Telephone Lines 


48 Griswold St. Binghamton, N. Y. 





PROFESSIONAL SERVICES 


FORD, BACON & DAVIS, Inc. 


ENGINEERS 


DZSIGN ¢ CONSTRUCTION 
VALUATIONS ¢ REPORTS 
New York—Philadelphia—Washington—Chicago 


FRANK F. FOWLE & CO. 


Electrical and Mechanical 
ENGINEERS 


35 East Wacker Drive Chicago, IIl. 


PAUL E. GERST & CO. 
CONSULTING ENGINEERS 
Specialists in 
Electrical Product Design 
El. Machinery, Apparatus & Applications 
El. Appliances, Hi-Frequency Apparatus 
Electronics, Radio Communications. 
205 W. Wacker Dr. Chicago 6, Ill. 





GILBERT ASSOCIATES, Inc. 


Engineers and Consultants 


DESIGN, CONSTRUCT, OPERATE & MAINTAIN 
INDUSTRIALS AND PUBLIC UTILITIES 
Reports _¢ Rates ¢ Labor relations « Safety e« 
Purchasing ¢ Costs ¢ Laboratory 


61 Broadway ° National Press Bldg. 
New York Reading, Pa. ~ Washington, D. C. 





FREDERIC R, HARRIS, INC. 


ENGINEERS CONSTRUCTORS 


MANAGEMENT 
NEW YORK 


Knoxville Houston San Francisco 


HENKELS & McCOY 


(Electric € Telephone Line Construction Oo.) 

Wood pole transmission lines 

Electric Distribution and maintenance 
Philadelphia, Pa. 


HOOSIER ENGINEERING 
COMPANY 


Erecting Engineers 
Transmission Lines, Substations 


46 So. ith St., Columbus, Ohio 
327 South LaSalle Street, Chicago, Ill. 
136 Liberty St., New York 








WILLIAM S. LEFFLER 


succeeding 
CHARLES F. LACOMBE—WILLIAM 8, LEFFLER 
Engincers—Economists 
RATE RESEARCH — SALES RESEARCH 


FOR 
POST-WAR PLANNING 
Cost Analysis Rate Cases 

Noroton, Connecticut 


LUCAS & LUICK 


ENGINEERS 


DESIGN, CONSTRUCTION SUPERVISION, 
OPERATION, MANAGEMENT, APPRAISALS, 
INVESTIGATIONS, REPORTS, RATES 


231 S. LaSalle St., Chicago 


CHAS. T. MAIN, INC. 


Engineers 
Boston, Mass. 


Electric, Steam and Hydraulic Projects. 
Investigations, Reports, Designs and 
Appraisals, 








J. H. MANNING & COMPANY 


ENGINEERING © 
SERVICES 


120 Broadway, New York 















DANIEL W. MEAD 
F. W. SCHEIDENHELM 


Consulting )ingineers 


Hydro-Electric Development, Dams, Water Supply, 
Flood Control, Engineering Problems re:ating to 
Water Rights and Water Power Law. Appraisals. 


New York City, 50 Church St. 


ARTHUR L. MULLERGREN 


Engineering-Management 
Public Utilities—Natural Gas 


Kansas City, Mo. 





PUBLIC UTILITY ENGINEERING 
& SERVICE CORPORATION 


Consulting Engineers 
Operations 


Steam—Hydraulic—Gas 
231 S. La Salle St. Chicago 4, IIl. 


Design 


Recording & Statistical Corp. 


BILL ANALYSIS—CONSUMPTION 
STUDIES 
THE ONE-STEP METHOD 


Bill: Frequency Analyzer 


102 Maiden Lane New York 





SANDERSON & PORTER 
ENGINEERS 
AND 
CONSTRUCTORS 


SARGENT & LUNDY 


ENGINEERS 
140 South Dearborn St. 
Chicago, III. 











STONE & WEBSTER 
ENGINEERING CORPORATION 


Design and Construction 
Reports ¢ Examinations ¢ Appraisals 
Consulting Engineering 
BOSTON « NEW YORK ¢ CHICAGO ¢ HOUSTON 
PITTSBURGH e SAN FRANCISCO ¢ LOS ANGELES 


THE J. G. WHITE 
ENGINEERING CORPORATION 
Design © Construction © Reports * Appraisals 


80 Broad Street, New York 4 





WHITMAN, REQUARDT 
AND ASSOCIATES 


ENGINEERS — CONSULTANTS 
Power Plants — Industrial Plants 
Steam and Electric Distribution Systems 
Waterworks and Sewerage 
Reports—Plans—Supervision—Appraisals 


1304 St. Paul Street Baltimore 2, Md. 





















REA Announces 
New Allotments 


Rural Electrification Administration 
has recently announced approval of loan 
allotments totaling $3,927,000 to 26 co- 
ops in 14 states. Unless otherwise noted, 
the loans which are listed below will be 
used for line construction to extend elec- 
tric service. 


CoLtorapo—Union Rural Electric Assn., 
Inc., Brighton, $21,000 for headquarters fa- 
cilities. 

FLoripna—Escambia River Electric Co-op., 
Inc., Jay, $67,000. 

Georcia—Mitchell County Electric Mem- 
bership Corp., Camilla, $320,000, which in- 
cludes funds for improvements; Little Oc- 
mulgee Electric Membership Corp., Alamo, 
$50,000. 

InpIANA—Utilities District of West In- 
diana REME, Bloomfield, $235,000; Harri- 
son County REMC, Corydon, $85,000. 

Iowa—Maquoketa Valley Rural Electric 
Co-op., Anamosa, $325,000, which includes 
funds for line conversion, construction of 
transmission line and purchase and instal- 
lation of substation transformers; Farmers’ 
Electric Co-op., Inc., Greenfield, $115,000; 
Gowrie Rural Electric Co-op. Assn., Gowrie, 
$8,000. 

MicuicaAn—Southeastern Michigan Rural 
Electric Co-op., Inc., Adrian, $95,000, which 
includes funds for improvements to the sys- 
tem. 

MinnEsota—P.K.M. Electric Co-op., Inc., 
Grand Forks, N. Dak., $135,000; North Star 
Electric Co-op., Inc., Baudette, $100,000. 

Missouri—Three Rivers Electric Co-op., 
Linn, $130,000; North Central Missouri Elec- 
tric Co-op., Inc., Milan, $25,000. 

NeprasKA—Cornhusker Rural Public 
Power District, Columbus, $325,000; Cedar- 
Knox County Rural Public Power District, 
Hartington, $260,000. 

New Mexico—Farmers’ Electric Co-op., 
Inc., Clovis, $137,000. 

Orecon—Columbia Basin Electric Co-op., 
Inc., Heppner, $510,000; Tillamook People’s 
Utility District, Tillamook, $100,000. 

SoutH CarottinA—Bamberg Electric Re- 
frigeration Co-op., Inc., Bamberg, $10,000, 
which with previous allotment will provide 
for construction of refrigerated locker plant. 

Texas—Upshur Rural Electric Co-op 
Corp.. Gilmer, $235,000; Fort Belknap Elec- 
tric Co-op., Inc., Olney, $144,000; Wharton 
County Electric Co-op., Inc., El] Campo, $110,- 
000; Hall County Electric Co-op., Inc., Mem- 
phis, $75,000; DeWitt County Electric Co- 
op., Inc., Cuero, $40,000. 

Vircinta—Powell Valley Electric Co-op., 
Jonesville, $270,000. 


One-Fourth of War Vets 
Rejoin Lamp Division 


Appreximately one-fourth of the West- 
inghouse Lamp Division men and women 
who entered World War II have re- 
joined the company at its plants in 
Bloomfield, Trenton and Belleville, N. J., 
and Fairmont, W. Va., a survey showed. 

“Of the 1,200 who left their manufac- 
turing and office jobs to serve in the 
Armed Forces, 288 are back at work,” 
reported William E. Short, staff assistant 
in the industrial relations department. 
He added: “In interviewing the returned 


ELECTRICAL WORLD e January 5, 1946 


men and women, we have found that be- 
cause of their military training some of 
them qualify for better positions than be- 
fore they went off to war. Where possi- 
ble, the reassignments to these new posi- 
ions are made.” 


Hot Water Heater 
Trends Disclosed 


Three trends encouraging to makers 
and sellers of electric water heaters—an 
increasing number of customers to whom 
suitable water heater rates are available, 
longer charging hours, and a substantial 
increase in the adoption of EEI-NEMA 
standards—are disclosed by a survey cov- 
ering over 400 electric utilities serving 
some 23,000,000 domestic customers, soon 
to be released by the appliance depart- 
ment of General Electric Co. 

The survey shows a national saturation 
of 4.1 percent; one company reported 
63.2 percent and many others 20 to 40 
percent. Over half (56 percent) of the 
meters covered by the survey are of com- 
panies selling or planning to sell water 
heaters; 27 percent will not sell but may 
promote and the remaining 17 percent 
are undecided or supplied no information 
on this point. 

Prior to World War II it was generally 
accepted that 65 per cent of the country’s 
domestic electric meters were served by 
an electric water heating rate of 114 cents 
or below. This survey shows a total of 
16,731,232 meters (or 72 percent) now 
served by these rates out of the total 
coverage of 23,273,156 meters. 

As to charging hours, 36 percent of 
the replying utilities reported uncon- 
trolled charging; 28 percent had 16 to 
24 charging hours, 10 percent, 13 to 15 
hours, 24 percent 8 to 12, and 2 percent 
used carrier and peak limiter control. 

Before the war 129 ¢ompanies, serving 
7,348,792 domestic meters, sold EEI- 
NEMA Standard water heaters. Today 
149 companies, serving 9,870,799 meters, 
sell or plan to sell EEI-NEMA Standard 
water heaters. This is a gain of 24 
million meters or 34 percent more than 
pre-war. 

An additional 154 companies, serving 
6,832,928 meters, will permit water heat- 
ers meeting these standards to be in- 
stalled on their lines. Thus, a total of 
over 16 million, or 72 percent of the 
meters covered by this survey, are served 
by companies either selling, promoting 
or permitting EEI-NEMA Standard water 
heaters. 

There is a decided trend towards non- 
ferrous tanks. Areas in which galvan- 
ized tanks were exclusively used or 
largely predominated (100 to 80 percent) 
contained 62 percent of all the electric 
customers prior to the war. Now those 
areas have shrunk and they contain only 
37 percent of the customers. 


SEARCHLIGHT 
SECTION 


(Classified Advertising) 
Employment : : Equipment 
Business : : Used or Resale 


"OPPORTUNITIES" 


UNDISPLAYED RATE 
Not available for equipment advertising 
15 CENTs a WorD. MINIMUM CHARGB 


3.00 

Positions Wanted (full or part time sal- 
aried employment only), %4 the above 
rates payable in advance. 

Bow Numbers—Care of publication New 
York, Chicago or San Francisco offices 
count as 10 words. 

Discount of 10% if full payment is made 
in advance for 4 consecutive insertions. 


DISPLAYED RATE 

Individual Spacea with border rules for 
prominent display of advertisements. 

The advertising rate is $7.00 per inch for 
all advertising appearing on other than 
a contract basis. Contract rates quoted 
on request. 

An advertising inch is measured %” verti- 
cally on one column, 3 columns—30 
inches—to a page. 





POSITIONS VACANT 
(Additional Positions Vacant ads on page 140) 
WANTED A man under 40 to take the position 

of Assistant Superintendent of Production in 
an electric utility company having a generat- 
ing capacity of about 50,000 k.w. Should have 
mechanical engineering training and experience 
in steam power plant operation and mainte- 
nance and in the handling of men. There is a 
splendid opportunity for advancement as the 
situation is growing rapidly. P-144, Electrical 
World, 330 W. 42nd St., New York 18, N. Y. 
WANTED: ELECTRICAL Engineer. Must be 

experienced in design of small power trans- 
formers. Excellent opportunity for right man. 
Large national manufacturer. Location South- 
eastern states. P-152, Electrical World, 330 W. 
42nd St., New York 18, N. Y. 

(Continued on page 140) 
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WANTED 


DESIGNERS 


ARCHITECTURAL 
STRUCTURAL 
POWER PIPING 
ELECTRICAL 


5 to 10 yrs. experience required in 
Power Plant or Heavy Industrial Struc- 
tures. Positions in Philadelphia 


United Engineers & Constructors Inc. 
1401 Arch S#. Phila. 5, Pa. 
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WANTED 
General Plant Superintendent 


Power Company operating interconnected system 
with numereus plants in three states in North Cen- 
tral United States is looking for experienced man, 
age 40 to 50 years, to supervise operation and main- 
tenance ali plants. Must be executive type witir 
technical training in combustion and mechanical 
engineering and broad operating experience in 
steam power plants. Diesel and water power experi- 
ence desirable. Headquarters in city of 12,000. 
Considerable traveling around territory necessary. 
Permanent and highly responsible position with 
locally controlled and operated Company for right 
man. Applicants sheuld state complete history of 
experience and education, previous positions held 
and duration, with reasons for changes. Include 
photograph and references. State salary expected. 


OTTER TAIL POWER COMPANY 
Fergus Falls, Minnesota 
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WANTED 
ELECTRICAL DESIGNERS 


DESIGN of PO t INDUSTRIAL PLANTS 
EBASCO SERVICES INC. 


2 Rector St. N.Y. C. 6 
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FOR SALE 


MOTORS 


two new Westinghouse 400 HP vertical 
motors; squirrel cage. 2200 volts, 3 
phase, 60 cycle, 10 pole, 708 RPM. 
vertical solid shaft, external thrust of 
20,000 lbs. Weatherproof construction 
including thermoguards. 3 issues only. 
For details and attractive price, write 
wire, or call 


SONKEN-GALAMBA CORP. 
108 No. 2d St. Kansas City, Kan. 
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DIESELS 


ROBERT SCHOONMAKER 
Port Washington, Long Island. N.Y 
Phone Roslyn 1220 
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NEW INSULATED MAGNET WIRE 


DULIEN STEEL PRODUCTS, INC. 


Tel. Cort. 7-4676 


aie Approx. : 
: No. Size Description Weight : 
: 22585 .072” (#13 Awg.) Triple Cotton Covered, Round 2354 i 
: 22586 .072” (413 Awg.) Asbestos Insulated, Reels 134# : 
: 22587 081" (#12 Awg.) Single Glass Covered, Round 2,000# E 
: 22588 081” (#12 Awg.) Single Glass Covered, Round 685# 3 
E 22591 .049” x .437” Double Cotton Covered, Rect. 6454 : 
i 22592 O51” x .114" Double Glass Covered, Rect. 1, 530¥ E 
E 22593 O51" x .325” Double Cotton Covered, Rect. 499% : 
: 22595 .057” x .365” Double Glass Covered, Rect. 4934 : 
: 22598 064” x .325” Asbestos Insulated, Rect. 130# i 
: 22599 064” x .365”" Asbestos Insulated, Rect. 9584 : 
: 22604 .102” x .289”" Asbestos Covered, Rect. 6044 : 
: 22605 102” x .325”" Double Glass Covered, Rect. 76824 : 
: 22606 .106” x .256” Double Glass Covered, Rect. 1804 5 
f 22615 .182” x .289”" Double Cotton Covered, Rect. 672# 5 
: 618 -100” x .400” Double Glass Covered, Rect. | ,074# : 
‘ 619 035” x .155” Double Vitreous 1,681# 5 
i 620 070” x .250” Double Vitreous 4,726# : 
i 621 110” x .185” Double Vitreous 3, 160 : 
: 622 21 Awg. Single Vitreous 2, 7004 z 
: 624 17 Awg. Double Cotton Covered, : 
: Enameled 7 ,000# : 
: 625 34 Awg. Triple Formvar 1 ,469# : 
: 26286 .0005” (436 Awg.) Enameled Dbl. Scrape Hardness 1504 : 
i 26287 1113” (#29 Awg.) Single Glass Covered 338% 5 
E 26290 .0201” (#24 Awg.) Enameled Syn. 1 ,466# E 
: 26292 .036" (#19 Awg.) Single Cotton Covered Enameled 755# : 
f 26293 .0403” (#18 Awg.) Asbestos Insulated 2094 : 
: 26294 .057” (#15 Awg.) Enameled with one rap of Manile : 
: Rope Paper 15,3744 z 
‘ 26297 .32” x .365”" Double Glass Covered 8 ,045# : 
i 26298 .040”" x .365” Double Glass Covered 4,184# : 
: 26299 063” x .625” Double Cotton Covered 2654 5 
: 26300 081" x .289” Double Glass Covered 2, 1844 : 
E 26301 O91" x 124” Double Cotton Covered 231¥ : 
E 26304 .102” x .258” Double Glass Covered 2, 1894 z 
: 26305 -114” x .289” Double Glass Covered 1,515# : 
: 26306 .129” x .258” Double Glass Covered 1,687 : 
: 26307 129” x .289” Double Glass Covered 1,757# : 
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FOR SALE 


i—3 phase, 60 Cycles Type TRC, 60 KVA, 2300 
Volt 257 RPM Alternating Current Generator. 


|. Type RC Belt Driven 5 KW, 125 volt 40 Amp. [ 
1150 RPM Direct Current Exciter for above. } 
Rheostats for both included. 


{. 200 gallon per minute at 120 ft. head Dayton 
Vowd, Direct connected Centrifugal Pump. This 
pump is direct connected to a GE 15 HP 220- 
440 Three Phase 1750 RPM Motor 


1. GE 15 HP 220-440 Volt Three Phase, Type 
FTR 1165 RPM Motor 


Above equipment will be shipped FOB Adel, Ga. 
For information on the above, write, wire or phone 


S. H. SUTTON i 
Supt. Light & Water Dept. i 
City of Adel, Georgia 
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FOR SALE 


FOUR (4) NEW 6667 KVA, 60 CYCLE, 
SINGLE PHASE, OUTDOOR TYPE, 


POWER TRANSFORMERS 
For further details contact 
CENTRAL ILLINOIS PUBLIC SERVICE Co. 
Springfield, Ill., Attention: N. C. Stirewalt 





LOOORSNRAOEUDL ODODE DDORADEDED DADE OED OD DON DOO DORE ODOOODDONORODERELOEOSOGOOHORONEOHCOEEEEL ENO HOG sesooeo tee. 


WANTED 


SALES ENGINEERS 


Graduate Electrical Engineers, familiar 
with low voltage distribution systems to 
act as sales specialists in important Dis- 
trict Offices on following: Panelboards, 
safety switches, enclosed circuit breakers, 
bus duct and load centers. Men accepted 
to receive full training at factory at com- 
pany’s expense before assignment. Write 
to Manager, Technical Employment, 306 
Fourth Avenue, Pittsburgh, Pennsylvania, 
for application form. 


WESTINGHOUSE ELECTRIC CORP. 
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Export Corporation 


Has opening for specialist in Electrical Equipment 
and Supplies and Appliances, as 


DEPARTMENT MANAGER 


Must have contact with manufacturers. Give de- 

tails, experience and compensation desired. 
P-150, Electrical World 

330 West 42nd St., New York 18, N. Y. 
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WANTED : 
Young Electrical Engineers 


For work in Engineering Department 
of Electric Utility Company. State ‘full 
details as to experience. 
OTTER TAIL POWER COMPANY 
Fergus Falls, Minnesota 
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(Continued from page 139) 
EMPLOYMENT SERVICE 





SALARIED POSITIONS $2,500-$25,000. Recon- 

version is creating lifetime opportunities now. 
This thoroughly organized confidential service 
of 35 years’ recognized standing and reputa- 
tion carries on preliminary negotiations for 
supervisory, technical and executive positions 
of the calibre indicated, through a procedure 
individualized to each client’s requirements. 
Retaining fee protected by refund provision. 
Identity covered and present position protected. 
Send only name and address for details. R. W. 
Bixby, Inc., 262 Delward Bldg., Buffalo 2, N. Y¥. 








POSITIONS WANTED 





PUBLIC UTILITY Engineer graduate E.E., age 
40, married, 17 years experience in public 
utility, operation, rates, power sales, engineer- 
ing, appraisal and construction, offers service 
to consulting engineering firm. Excellent ref- 
erences and employee relation record, now con- 
nected with large utility. Available on reason- 
able notice. PW-145, Electrical World, 520 N. 
Michigan Ave., Chicago 11, IIl. 
inlaid ieanbsiniapibiserniatiltianinnieaiiiidinana pn 
PLANT ELECTRICAL Engineer, fourteen 
years experience in design, construction, 
testing, and maintenance of industrial elec- 
trical installations with leading steel and by- 
product coke manufacturer and shipyard. 
Desires similar position with progressive firm. 
PW-153, Electrical World, 330 W. 42nd St., New 
York 18, N. Y. 


CORNELL GRADUATE, EE-ME: GE student 
course; 25 years experience in the various 
but related fields of hydroelectric & irrigation 
projects; electric railroading; electric steam 
boilers; machinery for many types of industry; 
extensive electro-physical laboratory research: 
technical glass work; high vacuum technique; 
induction and arc furnace operations; develop- 
ment of complicated instruments and patents. 
Proficient in preparation of engineering reports. 
PW-154, Electrical World, 68 Post Street, 5an 
Francisco 4, Cal. 
a a a a a lal 
SALES ENGINEER: B.S. in E.E. with 20 years 
sales experience in selling electrical and 
mechanical equipment. Dealing with southern 
utilities, industrial plants, architects and de- 
signing engineers, Field officer being released 
from the Army Air Forces and desires position. 
Married—one child. Will go anywhere in states. 
PW-155, Electrical World, 330 W. 42nd St., New 
York 18, N, Y. 


—- 


WANTED 


— 





ANYTHING within reason that is wanted in 

the field served by Electrical World can be 
quickly located through bringing it to the 
attention of thousands of men whose interest 
is asstred because this is the business paper 
they read. 


January 5, 1946 @® ELECTRICAL WORLD 


Bo, 





